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1.0. INTRODUCTION

This Health and Safety Plan (HASP) will be implemented during
the Resource Conservation and Recovery Act Facility Investigation
(RFI) at the Lenox China, a division of Lenox, Inc. (Lenox)
property in Pomona, Atlantic County, New Jersey. This HASP

. addresses the requirements contained in Appendix C of Lenox's

NJPDES - DGW Permit (No. NJ0070343).

This HASP applies to Eder Associates. Consulting Engineers,
P.C. (Eder) personnel involved in RFI activities where Eder
operations at the site involve employee exposure or the reasonable
possibility of employee exposure to safety or health hazards.
Eder's policy is to minimize the possibility of work-related injury
through aware and qualified supervision, health and safety
training, medical monitoring and the use of appropriate personal
protective equipment. Eder has established a guidance program and
intends that the policy be implemented in a manner that protects
its persbnnel to the maximum reasonable extent. The Corporate
Health and Safety Program is documented in Appendix A of the Eder
Employee Handbook, which is issued to each employee.

This HASP describes emergency response procedures and actual
and potential physical and chemical hazards at the worksite. This
HASP also provides information and guidance to contractors retained
by Eder or Lenox and to other parties who are outside of Eder's
ability to control.

Notwithstanding the intent of this HASP as site specific
hazard information and guidance, contractors are retained as
independent contractors and are responsible for assuring the
worksite safety of all of their employees and any other party
retained by contractor. This HASP is made available to all
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parties, however, Eder has no control over the actions of any other

party and all parties enter the worksite with this understanding.

Eder may require that its personnel take certain safety
related precautions in accord with this HASP and Eder requests that

others protect their personnel in a manner as they deem necessary
or sufficient.

This HASP was developed with the most recent and available
information including applicable regulatory requirements (OSHA 29
CFR Parts 1910, 1926) and state and local codes. Activities
governed by this HASP will be performed in conjunction with the
Lenox Plant health and safety procedures and human resource
personnel responsible for health and safety. If, during the RFI
work, additional safety measures are required, this HASP will be
amended acéofdingly. In addition, the site project manager/safety
officer may increase or decrease personnel protective measures used
at the area based on site conditions. All workers will be briefed
on any amendments made to this plan.

EL3202 2
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2.0 FACIT.ITY DESCRIPTION

The Lenox manufacturing facility in Pomona, New Jersey is a
modern, slab on grade, single-story structure located on 56 acres
of level land in a light industrial, rural area as shown on Figure
1. Directly across the street from Lenox is an almost cohpleted
golf course and future planned residential development. Figure 2
shows the location of the Solid Waste Management Units (SWMUs) and
surrounding land use, property lines with present owners of all
adjacent property indicated, and locations of all monitoring wells.

This manufacturing facility was placed into operation in 1954
and initially had 145,000 square feet of manufacturing area and
8,000 square feet of office space. Additions to the facility were
made in 1964, 1968 and 1979 and, at the present time, the
manufacturing facility has a total of 346,000 square feet and an
office encompassing 243,000 square feet. In addition, separate
warehouses and other miscellaneous buildings have a total of 45,000
square feet. Operations at the facility include the manufacture of
fine china giftware, tableware and hollowware. The facility
employs approximately 1,100 people and is served by public sewer,
gas and electric. Water is supplied to the plant by two on-site
wells. Treated industrial wastewater is discharged both directly
to a receiving stream, a ditch which discharges into the Jack
Pudding Branch of the Babcock Swamp, and to the Atlantic County
Utilities Authority (ACUA) sanitary system.

The manufacture of china includes the preparation of a clay
body using various clay components that are shipped to the plant by

rail and truck. The clay is mechanically processed in a water

solution (slip) and dewatered by filter pressing or placing the
slip in plaster molds. The first firing of the formed pieces is
accomplished in bisque kilns. After this initial firing, the china
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is coated with glaze and fired again in a glost kiln. Decorations
are then applied using decals, precious metal paints, mechanical
etching or acid etching prior to finial firing in decorating lehrs.
Quality inspections take place during the manufacturing process.
Final inspection and packing precedes shipping to customers.

The primary hazardous materials used in the manufacturing
process are lead, a major component of glazé, and trichloroethylene
(TCE) which is used in the acid etching process. The lead is
purchased as a fritted lead compound (glass-encased lead).

EL3202 4
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3.0 HAZARD EVALUATION

This Hazard Evaluation identifies the activity-spécific
hazards associated with site operations and standard operating
procedures (SOPs) that should be implemented to reduce the hazards,
identifies generai physical hazards that can be expected at the
site, and presents an analysis of documented or potential chemical
hazards that exist at the site. Every effort must be made to
reduce or eliminate these hazards.  Those which cannot be
eliminated must be guarded against by using engineering controls
and/or personal protective equipment.

Activities to be conducted during the RFI include monitoring
well installation and sampling of soils, sediments, and

groundwater. The RFI Work Plan will describe these activities in

detail.

3.1 Activity-Specific Hazards and Standard
Operating Procedures

3.1.1 Soil Boring/Monitoring Well Installation

Hazards
- Inhalation of dust and/or volatile vapors;
- Skin contact with contaminants from drill cuttings/
groundwater or handling equipment;
- Physical impact with equipment;
- Slip/trip/fall;
- Noise;
- Underground utilities;
- Explosion/fire; and _
- Heat stress and/or cold stress.
EL3202 5 -
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SOPs to Avoid Hazards

- Wear appropriate respiratory protection, if deemed
necessary, based on air monitoring using a PID/FID;

- Wear appropriate personal protective equipment (gloveé;
tyvek, overboots, etc.);

- Avoid the use of loose belts, drawstrings, loose straps
that might catch on drill rig, and keep work areas free
of obstructions;

- Become familiar with site topography and layout. Keep
all tools and equipment in a designated area;

- _Wear hearing protection when working in close proximity
to drill rig or heavy equlpment,

- Call utility markout service before dr1111ng at site;

- Maintain fire extinguisher or other fire fighting
equipment in work area; and ’ '

- Ensure that all site personnel are familiar with the
symptoms of heat stress and cold stress outlined in
Appendix A.

3.1.2 Soil and Groundwater Sampling

- Hazards

- Inhalation of volatile compounds;

- Skin contact with contaminated soil and groundwater;
- Slip/trip/fall; and

- Heat stress and/or cold stress.

. SOPs _to Avoid Hazards

EL3202

- Wear appropriate respiratory protection, if deemed
necessary, based on air monitoring using a PID/FID;

- Wear appropriate personal protective equipment (glbves,

tyvek, overboots, etc.);
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- Become familiar with site topography and layout. Keep
all tools and equipment in a designated area; and

- Ensure that all site personnel are familiar with the
symptoms of heat stress and cold stress outlined in
Appendix A.

3.1.3 Sediment Sampling

Hazards

- Skin contact with contaminated sediments and water;
-  Slip/trip/fall; and '
- Heat stress and/or cold stress.

SOPs to Avoid Hazards

- Wear protective gloves and waders;

- Avoid slippery, moss-covered and irregular surfaces; and

- Ensure that all site personnel are familiar with the
symptoms of heat stress and cold stress outlined in
Appendix A.

3.1.4 Sampling Equipment Decontamination

Hazards

- Inhalation of volatile vapors;

- Skin contact with contaminants from splash;
- Slipping on wet surfaces; and

- Heat stress and/or cold stress.

SOPs to Avoid Hazards

- Wear appropriate respiratory protection, if deemed
necessary, based on air monitoring using a PID/FID;

7
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- Wear protective gloves during decontamination;
- Ensure that all site personnel are familiar with the
symptoms of heat/cold stress outlined in Appendix A.

3.2 Chemical Hazards

Previous investigations indicate that TCE is the primary
contaminant of concern in the groundwater beneath the site. Low
concentrations of other VOCs were detected in one or more wells,
however, their occurrence was sporadic compared to the TCE. Iron
was detected at concentrations above Federal and State drinking
water standards in unfiltered samples, however, it did not exceed
drinking water standards in the dissolved phase. Zinc was detected
in groundwater from MwW-3 near the former glaze basin. Lead has not
been detected above the drinking water standards, however it is one
of the primary hazardous materials used at the site. Material
safety data sheets for the primary compoﬁnds of concern (TCE, iron,
lead, and zinc) at the site are included in Appendix B.

During the RFI, if other contaminants are identified in
concentrations which may warrant additional safety precautions,
this plan will be amended, as necessary, to address these potehtial
health hazards. ‘

3.3 Biological Hazards

Biological agents can cause infection or disease to persons
who are exposed, and may involve plants, animals or insects. Many
biological agents require a carrier, such as bees, ticks, and
snakes, to inoculate a host. Therefore, controlling the agent may
require controlling or avoiding the carrier. The most common
biological agents that may be encountered at the site are ticks, .
and poison ivy/poison oak. Workers should wear light colored, long
sleeve shirts and pants while working at the site. Workers will
not be permitted to wear shorts on-site. If ticks are found on a

EL3202 8
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worker, a first-aid kit that contains antiseptic and tweezers will
be available at the site. Workers should be familiar with the
identification of common poisonous plants, such as poison ivy and

poison oak.

EL3202 9
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4.0 KEY PERSONNEL AND RESPONSIBILITIES

The following organization and responsibilities relate to the
Lenox RFI work. '

Frederick H. Inyard, P.E. ,
Principal-in-Charge, Quality Assurance Officer
Eder Associates

“Nicholas A. Andrianas, P.E.
Vice President, Senior Environmental Engineer
Eder Associates

John Kinkela
Environmental Engineer
Lenox China

Nora Brew
Project Engineer
Eder Associates

James Barish
Project Hydrogeologist
' Eder Associates '

Mark Foley
Project Hydrogeologist
Eder Associates

The principal-in-charge is responsible for overall RFI project

administration. James Barish will be the on-site health and safety
officer (HSO), and will oversee daily safety issues during RFI work

EL3202 ' 10
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and ensure that the HASP is implemented. Mark Foley will be the
alternate on-site HSO.

All applicable OSHA health and safety standards not
specifically stated in the HASP shall be followed. Each contractor
(as an employer under OSHA) is also responsible for the health and
safety of its employees. If there is any dispute about health and
safety or project activities, on-site personnel shall attempt to
resolve the issue on-site; if the issue cannot be resolved, on-site
personnel shall consult the Project Manager for resolution.‘

The qualifications of the HSO comply with the OSHA training
requirements (29 CFR Part 1910). The HSO has the authority to
suspend site work based on safety concerns. The general
responsibilities of the HSO are as follows:

1. The implementation, enforcement and monitoring of this
HASP.
2. The indoctrination of all personnel with regard to all of

- the information in this safety plan and any other safety

requirements to be observed during work area operations,

including:

a. Potential hazards;

b. Designation of key staff responsibilities;

c. Designation of work zones and levels of protection;

d. Decontamination procedures;

e. Air monitoring;

f. Personnel hygiene principles;

g. Personnel protective equipment;

h. Respiratory protective equipment usage and fit
testing; and

i. Emergency procedures dealing with fire and medical
situations.

EL3202 11
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3. Enforcement of "work areas" and site entry procedures.

4. Monitoring of air quality and all other hazards during
study area operations. ‘

5. Maintenance of a log documenting: (a) names of personnel
.in the exclusion zone and their site entry and exit
times; (b)-safety problems encountered and mitigative
actions taken; and (c¢) any chemical exposure symptoms
exhibited by workers.

Any person who observes safety concerns or potential hazards
that have not been addressed in the daily safety meetings should
immediately report observations/concerns to the HSO or other
-appropriate key personnel.

EL3202 12
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5.0 WORK AREA DEFINITION AND SITE ENTRY PROCEDURES

Sampling and well installation locations will be identified in
the RFI Workplan. A thirty foot radius area around each sampling
point and boring/well installation location will define the "work

area"™. Access to work areas is restricted to personnel who are

‘familiar with this HASP and who have received OSHA-required (29 CFR

1910) training.

Decontamination areas will be established by the HSO and will
be used to decontaminate auger flights, split spoons, and ancillary
drilling equipment, tools, and monitoring well materials. Portable
decontamination areas will be established to decontaminate bucket
augers, tube samplers, bailers, and trowels. A figure showing the
location of the exclusion zone, the contamination-reduction zone
and the support zone will be developed based on the RFI Workplan.

All personnel entering the work area will record their names
in the site log. Before engaging in any site work, all personnel
involved in such work will be briefed on the following:

1. Identity of project manager/safety officer.

2. Boundaries and exit and entry point locations of the
study area.

3. Decontamination procedures when required.

4. Chemical contaminants suspected of being in the work area
and their signs and symptoms of exposure.

5. Location of first-aid equipment and qualified personnel.

EL3202 ' 13
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6. Procedures to be used in contacting emergency response
personnel, including potential site evacuation procedures

in case of emergencies.

7. Location of emergency equipment.
8. Location of emergency meeting point.
9. Contractor staff person in charge.

10. Activities taking place that day.

11. Heat or cold stress symptoms. All personnel will be
advised to watch for signs of stress in staff working in
the study area.

12. Personal protective equipment requirements and
limitations.

The "buddy system" will be used at all-times'by all field
persohnel in the exclusion zone. No one is to perform field work
alone. When in Level D personal protection, visual contact or
radio contact should be maintained at all times.

It is the duty of the HSO to require all personnel entering

the work areas at the site including workers and visitors to read
this HASP and sign a statement indicating that they have done so.

EL3202 14
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6.0 PERSONNEL, PROTECTION

The selection of personal protective equipment (PPE) shall be
conducted in accordance with the site air monitoring program
described in Section 8.0 of this HASP, OSHA 29 CFR 1910.120(c) and
(g), and 1910.132. Protective equipment shall be NIOSH-approved
and the use of respiratory protection shall conform to OSHA 29 CFR
1910.133 and 1910.134 specifications; head protection shall conform
to 1910.135; eye and face protection shall conform to 1910.133; and
foot protection shall conform to 1910.136.

6.1 Level D

Level D PPE shall be donned when the atmosphere contains no
known hazard and work functions preclude splashes, immersion or the
potential for unexpected inhalation of, or contact with, hazardous

concentrations of harmful chemicals. Level D PPE consists of:

° Standard work uniform or coveralls (or tyvek, as needed);
° Steel toe and steel shank work boots;

o Hard hat;

. Gloves as needed; and

e ' Safety glasses as needed.

6.2 Level C

Level C PPE shall be donned when the concentrations of
measured total organic vapors in the breathing zone are between 5
ppm and 50 ppm, using a PID/FID. The specifications on the air
purifying respirator filters used must be appropriate for
contaminants identified or expected to be encountered. Level C PPE
consists of:

EL3202 15

S S R T R G U E s D T N R ah R EmE e e




{

] (=3 = (=2 2

o .3 .3 3

}

=)

eder associates consulting engineers, p.c.

° Chemical resistant or coated tyvek coveralls;

o Steel toe and steel shank workboots;

° Chemical resistant overboots or disposable boot covers;
o Disposable inner gloves (surgical gloves)}

° Disposable outer gloves;

° Full-face air purifying respirator fitted with organic

vapor/dust and mist filters or filters appropriate for
the contaminants identified or expected to be

encountered; -
° Hard-hat;
° Splash shield, as needed; and
° Ankles/wrists taped with duct tape.

6.3 Activity-Specific Levels of Personal Protection

All RFI work will be performed in Level D PPE. This level of
protection may be changed during site work based on the air quality
monitoring discussed in Section 8.0.

6.4 _Surveillance Equipment and Materials

Before commencing on-site drilling, air sampling will be
performed around the-perimeter of the work zone using a PID/FID to
establish background VOC conditions. A discussion of the sampling
procedures appears in Section 8.0 of this HASP.

During any work at the site, air quality will be monitored for
organic vapors as required by field conditions.

During soil drilling activities, organic vapor measurements
will be taken in the boreholes prior to collecting each split spoon
sample. '

EL3202 16
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6.5 Medical Surveillance

In accordance with the USEPA's "Standard Operating Safety
Guides" and OSHA CFR 29 Part 1910.120 (f), a yearly medical exam of
the general state of health, baseline physiological data and
ability to wear personal protective equipment will be required for
individuals engaged in on-site work activities. This HASP for the
RFI work addresses only emergency medical care and treatment.

6.6 Personnel Safety/Hygiene

The following safety practices shall be followed by all

on-site personnel:

1. Eating, drinking, chewing gum or tobacco, smoking, or any
similar practice is prohibited in the work and
decontamination areas.

2, Hands and face must be thoroughly washed upon leaving the

work area.

3. Whenever decontamination procedures for outer garments
are in effect, it is recommended that the entire body be
thoroughly washed as soon as possible after the
protective garment is removed.

4. No excessive facial hair, which interferes with a
satisfactory fit of the mask-to-face seal, is allowed for
personnel required to wear respiratory protective
equipment.

5. - Contact with potentially contaminated surfaces in the

work area should be avoided. Whenever possible, do not
walk through puddles, mud, and other discolored surfaces;

EL3202 17




eder associates consulting engineers, p.c.

kneel on ground; or lean, sit or place equipment on
drums, containers, vehicles, or the ground.

6. Medicine and alcohol can exaggerate the effects from
exposure to toxic chemicals. Prescribed drugs should not
be taken by personnel where the potential for absorption,
inhalation, or ingestion of toxic substances exists
unless specifically approved by a qualified physician.
Alcoholic beverages will not be allowed on-site.

Fluids will be provided to staff to replace perspiration. All
fluids for ingestion will be kept in sealed containers outside of
the work area.

. The protective outer wear worn by workers will decrease body
ventilation, which increases the potential for heat casualties.
Extended outdoor work during cold periods may result in cold stress
hazards. Site pérsonnel will be instructed in the identification
of a heat/cold stress victim, the first-aid treatment procedures,
and the prevention of heat/cold stress casualties. A Heat/Cold
Casualty Prevention Plan (Appendix A) describes the symptoms and
treatment for heat exhaustion, heat stroke, hypothermia and
frostbite, and lists precautions to prevent heat/cold stress.

The following equipment will be maintained on-site for use in
the event of an emergency:

1. Twenty pound ABC type dry chemical fire extinguishers.
2. An industrial first-aid kit.

6.7 Personnel Training

All personnel will be trained in accordance with the OSHA
requirements in 29 CFR Part 1910.120(e) prior to working at this
site. Training requirements include the initial 40-hour health and

EL3202 18
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safety course and the 8-hour supervisor and refresher courses. A
summary of Eder's health and safety training records for those
persons that will or may be conducting field work during the RFI is
summarized in Table 1. All on-site personnel directly involved in
RFI field activities will be bfiefed by the on-site manager/safety
officer on the levels of personal protective equipment required for
site activities, safety and hygiene procedures, general cleanup
procedures, symptoms of chemical exposure, heat/cold stress, work
area entry and exit, and notification of emergency personnel.
Periodic safety meetings will be held, as necessary, to inform
these workers of changes in the safety plan and/or area conditions.

EL3202 19
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7.0 DECONTAMINATION PROCEDURES

Decontamination procedures will be used when contact is made
with the soil and groundwater in the work area. All
decontamination procedures will be performed in the designated
decontamination area. The following are the personnel

decontamination procedures:

1. Reusable boots and other potentially contaminated
garments which have come in contact with the soil will be
cleaned with detergent/water solution and rinsed with
water in wash tubs. The wash water, rinse water and-
residues will be collected and handled as hazardous
waste, until sampling results are received and final
disposition of the waste can be determined.

2. All disposable protective clothing (garments, boot
covers, gloves, etc.) will be removed in the
decontamination area, placed in bags or drums, and
disposed of at an approved off-site facility.

3. Spent cartridges/canisters from respiratory equipment
will be disposed of with the disposable garments.

4, Impermeable gloves will be worn while decontaminating
equipment.
5. Contaminated trash will be disposed of in the drum

- provided at the decontamination area.

6. Personnel engaged in on-site activities shall wash their
hands and face as appropriate before proceeding off-site.

EL3202 ' 20




I _ eder associates consulting engineers, p.c.

' ' All potentially contaminated equipment will be decontaminated
on-site using the following supplies:
I 1. Water supply and detergent wash solutionsi.
2. Sheet plastic. ‘

3. Wash and rinse tubs.
4. Scrub brushes.

A decontamination pad will be used for the decontamination of
large drilling equipment.

EL3202 21
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8.0 ATR QUALITY MONITORING

Air quality will be monitored for total organic vapors using
a Photovac Microtip® and Foxboro OVA before beginning the RFI site
work. Air monitoring equipment will be calibrated and maintained
in accordance with manufacturer's instructions (Appendix C).
Sampling will be performed as follows.

1. Organic vapors will be monitored using a photoionization
detector instrument.

a. At least four measurements will be taken throughout
the work area before sampling commences at each
work afea. These measurements will be considered
background volatile.organic levels.

b. In open boreholes prior to use of the split spoon
for sample collection.

c. Continuously at each work area during sampling
activities, or hourly when personnel are at one
work area for a period exceeding one hour. Air
monitoring will be performed when different
sampling activities are initiated during the one
hour interval stated above.

2. All measurements will be logged in a field notebook.

3. Level D protection will be used when organic vapor
concentrations are less than 5 ppm.

4. Level C protection would be used in the unlikely event
that organic concentrations are between 5 and 50 ppm.

EL3202 22
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9.0 EMERGENCY CONTINGENCY PLAN

It is essential that site personnel be prepared in the event

. of an emergency. Emergencies can take many forms; illnesses or

injuries, chemical exposure, fires, explosions, spills, leaks,
releases of harmful contaminants, or sudden changes in the weather.

Before the start of each day, the HSO will conduct a meeting

with all on-site personnel to discuss personnel roles during an

emergency, lines of authority and communication, and emergency
recognition and prevention. All emergency and PPE equipment will
be inspected and tested during the meeting. Safe places of refuge
and evacuation routes will be updated on a day-to-day basis to
account for chanées in work location. Workers will be required to
traverse the site to become familiar with site 1layout and
topography prior to the start of work.

If an emergency occurs, a post-emergency meeting with all site
personnel will be held to review the cause and resolution of the
emergency, and to determine whether the HASP adequately addressed
the emergency that occurred. If required, the HASP will be revised
to incorporate the information obtained during the post-emergency
meeting.

A list of emergency telephone numbers and a map to the
hospital will be posted in the command post. Site personnel should
be familiar with the emergency incident procedures, and the
locations of site safety, first aid, and communication equipment.

EL3202 23




)

Iﬂ“ -—-l

= =

j‘

I -mm‘l

O C3I 2O =2

eder associates consulting engineers, p.c.

9.1 Emergency Equipment on-Site

Private Telephones
Two-Way Radios
Emergency Alarms

First Aid Kits
Fire Extinguisher

*Horns: Air horns will be supplied to personnel at the discretion

Command post.

Drill rigqg.

of the Site Manager or Site Safety Officer.

9.2 Emergency Contacts

EL3202

Community

Police Department and EMS
Fire Department (including Ambulance)
Health Department: Atlantic County
Hospital: Atlantic City Medical Center
Mainland Division
Jim Leeds Road
Pomona, New Jersey 02240

Government Environmental Agencies

National Response Center
Poison Control Center
NJDEPE

24

Eder mobile phone.:
Eder site personnel.
‘On-site vehicle horns*.

On-site Eder vehicle/

On-site Eder vehicle,

Area Code (609)

965-1200
965-1000
645-5971
652=1000

1-800-424-8802
1-800-962-1253

609-292-3131
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9.3 Personnel Responsibilities During an Emergency

The HSO has primary responsibility to respond to and correct

emergency situations.

° Take appropriate measures to protect personnel including:
withdrawal from the exclusion zone, total evacuation and
securing of the site or upgrading or downgrading the
level of protective clothing and respiratory protection;

o Ensure that appropriate Federal, State and local agencies
are informed, and emergency response plans are
coordinated. In the event of fire or explosion, the

local fire department should be summoned immediately. 1In
the event of an air release of toxic materials, the local
authorities should be informed in order to assess the

need for evacuation;

o Ensure that appropriate decontamination treatment or
testing for exposed or injured personnel is obtained;

° Determine the <cause of the incident and make
recommendations to prevent the recurrence; and

. Ensure that all required reports have been prepared.

9.4 Medical Emergencies

Any person who becomes ill or injured in the exclusion zone
must be decontaminated to the maximum extent possible. If the
injury or illness is minor, full decontamination should be
completed and first aid administered prior to transport. First aid
should be administered while awaiting an ambulance or paramedics.
Any person transporting an injured/exposed personvto a clinic or
hospital for treatment should take directions to the hospital and
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information on the chemical(s) to which they may have been exposed
with thenm.

9.5 Fire or Explosion

In the event of fire or explosion, the local fire department
should be summoned immediately. Upon their arrival, the HSO or
designated alternate will advise the fire commander of the
location, nature and identification of the hazardous materials on-
site. If it is safe to do so, site personnel may:

° Use fire fighting equipment available on site; or

° Remove or isolate flammable or other hazardous materials
which may contribute to the fire.

9.6 Evacuation Routes

- Evacuation routes established by work area locations for this
site will be highlighted on a site map and periodically reviewed
during the daily safety meetings. As the work areas "float", the
evacuation route and map will be altered accordingly, and the new
route will be reviewed during the daily safety meetings.

‘Under extreme emergency conditions, evacuation should be
conducted immediately and without regard for equipment. Evacuation
notification will be a continuous blast of a vehicle horn, if
possible, and/or by.verbal/radio commﬁnication. Site personnel
should:

° Keep upwind of smoke, vapors or spill location.
° Exit through the decontamination corridor if possible.
° If evacuation is not via the decontamination corridor,

site personnel should remove contaminated clothing once
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they are in a location of safety and leave it near the
exclusion zone or in a safe place.

° The HSO will conduct a head count to ensure all personnel
have been evacuated safely. The head count will be
correlated to the site and/or hot zone entry/exit log.

o In the event that emergency site evacuation is necessary,
all personnel are to escape the emergency situation and
decontaminate to the maximum extent practical.

9.7 Spill control Procedures

In the event of a leak or a release, site personnel will:

o Inform their supervisor immediately;

° Locate the source or the spillage and stop the flow if it
can be done safely; and

o Begin containment and recovery of the spilled materials.

Equipment will be kept on-site to contain a spill. Spill
containment equipment (adsorbent pads and "Speedy Dry") will be
stored in the work area and the support zone.

9.8 Emergency Response Protocols

All emergency telephone numbers and a map showing the
emergency route to the hospital (Figure 3) will be posted at the
decontamination area. 1In the event of physical injury, the site
safety officer or any other qualified person will initiate
first—-aid and, if necessary, call the Fire Department to dispatch
an ambulance. If chemical exposure occurs, a physician will be
informed, as specifically as possible, of the chemical(s) to which
the person has been exposed and the toxicological propefties of the
chemical(s). Site evacuation procedures and emergency response
protocols will be reviewed with the site personnel prior to site
investigation activities.
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Although not expected, if a sudden increase of organic vapors
occurs during drilling activities, all work will stop and personnel
will leave the affected area. The vapor levels will then be
monitored by the safety officer wearing appropriate personal
protective equipment.

9.9 Emergency Route to Local Hospital

Figure 3 shows the route to Atlantic City Medical Center.

Directions from the site to the medical center are as follows:

1. South (left) on Tilton Road to Riverside Drive.

2. East (left) on Riverside Drive to Jimmy Leeds Road.
3. Right on Jimmy Leeds Road to hospital entrance.

4. Left at entrance and follow road tb hospital.
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10.0 CONFINED SPACE

In general, a confined space is defined as a space or work
area not designed or intended for normal human occupancy, having

limited means of access and poor natural ventilation, and any

structure, including buildings or rooms which have limited means of

egress. Examples include tanks, vats, and basements. By their

- very nature, confined spaces may contain oxygen-deficient

atmospheres, flammable atmospheres, and/or toxic atmospheres.
confined space entry is not anticipated at the site. In the event
a confined space entry is deemed to be necessary, the health and
safety plan will be amended and the requirements for a confined

space entry will be followed.
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LENOX CHINA
A DIVISION OF LENOX, INC.
POMONA, NEW JERSEY

TABLE 1

HEALTH AND SAFETY TRAINING RECORDS

?Affeh,ancéiﬂétg.q T T T,
i"8rHour Health and Safet | Supervisors - Date of . “Date of Last :.
-Training RefresherCourse .- “Training -. - | . Last Physical . Fit Test
M. Ambrosio 06/25/92 11/21/92 -- 07/30/92 11/21/92
" N. Andrianas 03/28/86 11/21/92 2/27/93 07/14/92 11/21/92
| A. Brunelle 09/14/90 11/21/92 2/27/93 11/21/92 11/21/92
J. Barish 02/05/88 11/21/92 2/27/93 09/10/92 --"
B. Battaglia 10/30/92 11/21/92 -- 08/27/92 11/21/92
E. Beacon 06/10/88 11/21/92 -- 06/09/92 11/21/92
K. Butler 08/27/92 11/21/92 -= 07/21/92 11/21/9.2
J. Bysura® -- - -- -- --
M. Doherty 08/27/92 11/21/92 -- 09/03/92 11/21/92
" M. Foley 06/19/87 -- 6/20/87 -- --
A. Giaimo 10/30/92 11/21/92 -- 10/22/92 11/21/92
J. Heaney 06/19/87 ' 11/21/92 06/24/91 12/03/91 11/21/92
J. Kinkela® -- -- -- -- --
"K. McHale 06/16/89 11/21/92 02/27/93 09/01/92 11/21/92
S. 0'Brien 01/15/93 -- -- 01/07/93 01/15/93
“ K. Pasterak 05/14/86 - 11/26/92 -- 12/03/91 07/01/88
l B. Pendergast 05/04/90 11/21/92 02/27/93 07/02/92 11/21/92
T. Perotto 10/16/91 10/12/92 -- 01/07/93 10/12/92
V. Raykin 05/04/90 11/21/92 02/27/93 08/25/92 11/21/92
K. Savo 03/26/93 -- -- 03/18/93 03/26/93
" M. Shen 11/04/90 03/26/92 . -- 06/23/92 | 03/26/92
||J=Valenti . 09/14/90 — 11/21/92 02/27/93 12/10/91 11/21/92
NOTES :

1. To be fit tested prior to conducting field work.
2. Lenox management personnel will attend 40-hour health and safety course before
conducting field work.

>d ‘sidauibus Buyjnsuod saypIOSSD J9P3
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FIGURE 1

LOCATION MAP DRAWING FROM FACILITY BACKGROUND REPORT
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FIGURE 2

SITE MAP DRAWING FROM FACILITY BACKGROUND REPORT
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HEAT AND COLD STRESS CASUALTY PREVENTION PLAN




A. Identification and Treatment

EL3202

1) Heat Exhaustion

a)

b)

Symptoms: Usually begins with muscular weakness,
dizziness, nausea, and a staggering gait. Vomiting
is frequent. The bowels may move involuntarilyf
The victim is very pale, his skin is clammy, and he
may perspire profusely. The pulse is weak and
fast, his breathing is shallow. He may faint
unless he lies down. This may pass, but sometimes
it remains and death could occur.

First-Aid: Immediately remove the victim to the
Decontamination Zone in a shady or cool area with
good air circulation. Remove all protective outer
wear. Call a physicién. Treat the victim for
shock (make him lie down, raise his feet 6-12
inches, loosen all clothing, and allow him to cool
off without chilling). If the victim is conscious,
it may be helpful to give him sips of a salt water
solution (1 teaspoon of salt to 1 glass of water).
Transport victim to a medical facility.

2) Heat Stroke

a)

Symptoms: This is the most serious of heat
casualties due to the fact that the body
excessively overheats. Body temperatures often are
between 107°-110°F. First there is often pain in
the head, dizziness, néusea, oppression, and a

dryness of the skin and mouth. Unconsciousness
follows quickly and death is imminent if exposure
continues. The attack will usually occur suddenly.
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B.

1)

3)

EL3202

b) First-Aid: Immediately evacuate the victim to.a
cool and shady area in the Decontamination Zone.
Remove all protective outer wear and all personal
clothing. Lay him on his back with the head and
shoulders slightly elevated. It is imperative that
the body temperature be lowered immediately. This
can be accomplished by applying cold wet towels,
ice bags, etc., to the head. Sponge off the bare
skin with cool water or rubbing alcohol, if
available, or even place him in a tub of cool
water. The main objective is to cool him without
chilling him. Give no stimulants. Transport the
victim to a medical facility as soon as possible.

Prevention of Heat Stress

One of the major causes of heat casualties is the
depletion of body fluids. on the site there will be
plenty of fluids available. Personnel should replace
water and salts loss from sweating. Salts can be
replaced by either a 0.1% salt solution, more heavily
salted foods, or commercial mixes such as Gatorade. The
commercial mixes are advised for personnel on low sodium
diets.

A work/rest guideline will be implemented for personnel
required to wear Level B protection, if this situation

~arises. This guideline is as follows:

Ambient Temperatures Maximum Wearing Time

Above 90°F 1/2 hour
80°-90Q°F 1 hour
70°-80°F 2 hours
60°-70°F 3 hours
50°-60°F 4 hours
40°=50°F 5 hours
30°=40°F 6 hours

Below 30°F 8 hours

A-2
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A sufficient period will be allowed for personnel to "cool
down". This may require shifts of workers during operations.

COLD STRESS CASUALTY PREVENTION PLAN (Table A-1)

1. Frostbite

Symptoms: This is the most common injury resulting from
exposure to cold. The extremities of the body are most often
affected. The signs of frostbite are:

' - The skin turns white or grayish-yellow.
- Pain is sometimes felt early but subsides later, often
there is no pain.
- The affected part feels intensely cold and numb.

2. Hypothermia

Symptoms: Hypothermia is characterized by shivering, numbness,
drowsiness, muscular weakness and a low internal body
temperature when the body feels warm externally. This can lead
~to unconsciousness and death.

With both frostbite and hypothermia, the affected areas need to
be warmed quickly. This is best done by immersing in warm, not hot
water. In all cases, seek medical assistance.

To prevent these effects from occurring, persons working in the
cold should wear adequate clothing and reduce the time spent in the

cold.

Recommended limits for properly clothed workers for periods of
work at temperatures below freezing are shown in Table A-1.
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LENOX CHINA
A DIVISION OF LENOX, INC.
POMONA, NEW JERSEY

TABLE A-1

THRESHOLD LIMIT VALUES WORK/WARM-UP SCHEDULE"

‘No. of | Maximum Work | Maximum Work | No. of | Maximm Work Maximum Work

4C (approx,) : J_' ‘?§fi6d'_j Period Period Period Period
1. -26 to -28 (normal breaks) 1 (normal breaks) 1 75 minutes 2 55 minutes 3 40 minutes 4
2. =29 to -31 ~20 to -24 (normal breaks) 1 75 minutes 2 55 minutes 3 40 minutes 4 30 minutes 5
3. -32 to -34 =25 to -29 75 minutes 2 55 minutes 3 40 minutes 4 30 minutes 5 Non emergency
work should
cease
4, =35 to -37 =30 to -34 55 minutes 3 40 minutes 4 30 minutes 5 Non emergency

work should

Il cease

5. -38 to -39 -35 to -39 40 minutes 4 30 minutes 5 Non emergency
work should
cease
6. ~40 to -42 -40 to -44 30 minutes 5 Non emergency
work should
cease

7. -43 & below ~45 & below Non emergency
work should

cease
e —— — —— —

NOTES:

1. Schedule applies to moderate to heavy work activity with warm-up breaks of ten minutes in a warm location. For light-to-moderate work (limited physical movement):
apply the schedule one step lower. For example, at -30°F with no noticeable wind (Step 4), a worker at a job with little physical movement should have a maximum work
period of 40 minutes with 4 breaks in a 4-hour period (Step 5).

2. The following is suggested as a guide for estimating wind velocity if accurate information is not available: 5 mph: light flag moves; 10 mph: 1light flag fully
extended; 15 mph: raises newspaper sheet; 20 mph: blowing and drifting snow.

3. 1If only the wind chill cooling rate is available, a rough rule of thumb for applying it rather than the temperature and wind velocity factors given above would be:
1) special warm-up breaks should be initiated at a wind chill of about 1,750 W/m'; 2) all non-emergency work should have ceased at or before a wind chill of 2,250 W/o*.
In general, the warm-up schedule provided above slightly under-compensates for the wind at the warmer temperatures, assuming acclimatization and clothing appropriate
for winter work. On the other hand, the chart slightly over-compensates for the actual temperatures in the colder ranges, since windy conditions rarely prevail at
extremely low temperatures.

* Adopted from Occupational Health & Safety Division, Saskatchewan Department of Labor.
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T4940 -05 - TRICHLOROETHYLENE
EFFECTIVE: 05/01/89
ISSUED: 05/18/91

PRODUCT NAME: TRICHLOROETHYLENE
COMMON SYNONYMS: TRICHLOROETHENE; ETHINYL TRICHLORIDE; ACETYLENE

TRICHLORIDE; TCE

' CHEMICAL FAMILY: CHLORINATED HYDROCARBONS

FORMULA: C2HCL3

FORMULA WT.: 131.40

CAS NO.: 79-01-6
NIOSH/RTECS NO.: KX4550000.

PRODUCT USE: LABORATORY REAGENT

PRODUCT CODES: 9458,9474,9473,5376, 9455, 9464, 9454

(PHAZ) Primary Hazards:

3 SEVERE (CANCER CAUSING)

oot
m
&
=3
o &
I

FLAMMABILITY -~ 1 SLIGHT
REACTIVITY - 2 MODERATE
CONTACT - - 2 MODERATE

LABORATORY PROTECTIVE EQUIPMENT

GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES

U.S. PRECAUTIONARY LABELING

WARNING
CAUSES IRRITATION. HARMFUL IF SWALLOWED OR INHALED. HEAT MAY CAUSE

DECOMPOSITION AND GENERATE CORROSIVE VAPORS. NOTE: REPORTED AS
CAUSING CANCER

IN LABORATORY ANIMALS. EXERCISE DUE CARE.

DO NOT GET IN EYES, ON SKIN, ON CLOTHING. DO NOT BREATHE VAPOR.
KEEP IN

TIGHTLY CLOSED CONTAINER. USE WITH ADEQUATE VENTILATION. WASH
THORQUGHLY

AFTER HANDLING. IN CASE OF SPILL, SOAK UP WITH SAND OR EARTH.

INTERNATIONAL LABELING




L

-

HARMFUL BY INHALATION AND IF SWALLOWED. POSSIBLE RISKS OF
IRREVERSIBLE
EFFECTS.

KEEP OUT OF REACH OF CHILDREN. AVOID CONTACT WITH EYES.

SAF-T~DATA* STORAGE COLOR CODE: BLUE (HEALTH)

(COMP) Components:

COMPONENT ' CAS NO. - WEIGHT % OSHA/PEL
ACGIH/TLV

TRICHLOROETHYLENE 79-01-6 99-100 50 PPM
50 PPM '

(PHYS) Physical Properties:

BOILING POINT: 87 C (188 F) VAPOR PRESSURE (MMHG) :

Ss(AT 760 MM HG) : | (20 C)

MELTING POINT: -73 C (-99 F) VAPOR DENSITY (AIR=1):

4'?§T 760 MM HG)

SPECIFIC GRAVITY: 1.46 EVAPORATION RATE: N/A
(H20=1) |

SOLUBILITY{H20) : SLIGHT (0.1-1%) % VOLATILES BY VOLUME:

100 | 21 o

PH: N/A

ODOR THRESHOLD (P.P.M.): N/A PHYSICAL STATE: LIQUID

COEFFICIENT WATER/OIL DISTRIBUTION: N/A

APPEARANCE & ODOR: CLEAR, COLORLESS LIQUID. CHLOROFORM-LIKE ODOR.

(FHAZ) —Fire Hazards:




FLASH POINT (CLOSED CUP): N/A NFPA 704M RATING:
2-1-0 :

AUTOIGNITION TEMPERATURE: N/A
FLAMMABLE LIMITS: UPPER - 10.5 % LOWER - 8.0 %

FIRE EXTINQUISHING MEDIA

USE EXTINGUISHING MEDIA APPROPRIATE FOR SURROUNDING FIRE.

SPECIAL FIRE-FIGHTING PROCEDURES

FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT AND
SELF-~CONTAINED : :

BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE
PRESSURE

MODE. MOVE CONTAINERS FROM FIRE AREA IF IT CAN BE DONE WITHOUT
RISK. USE

WATER TO KEEP FIRE-EXPOSED CONTAINERS COOL.

UNUSUAL FIRE & EXPLOSION HAZARDS
--_féggg;-agg—gigggigggiaiggggt"-VAPORS MAY FORM EXPLOSIVE MIXTURE
WITHC§é§éD CONTAINERS EXPOSED TO HEAT MAY EXPLODE. CONTACT WITH
STROS&IDIZERS MAY CAUSE FIﬁE. CONCENTRATED VAPORS CAN BE IGNITED BY
HIGHINTENSITY HEAT SOQURCE.

TOXIC GASES PRODUCED

HYDROGEN CHLORIDE, PHOSGENE, CARBON MONOXIDE, CARBON DIOXIDE

EXPLOSION DATA-SENSITIVITY TO MECHANICAL IMPACT

NONE IDENTIFIED.

EXPLOSION DATA-SENSITIVITY TO STATIC DISCHARGE

NONE IDENTIFIED.

(HAZH) Health Hazards:

THRESHOLD LIMIT VALUE (TLV/TWA): 270 MG/M3 (50 PPM)

SHCORT-TERM EXPOSURE LIMIT (STEL): 1080 MG/M3 (200 PPM)




PERMISSIBLE EXPOSURE LIMIT (PEL): (100 PPM)

TOXICITY OF COMPONENTS

ORAL RAT LD50 FOR TRICHLOROETHYLENE

3670 MG/KG

INTRAPERITONEAL MOUSE LDS50 FOR TRICHLOROETHYLENE

1831 MG/KG

INTRAVENOUS MOUSE LDS50 FOR TRICHLOROETHYLENE

34 MG/KG

INHALATION-4HR MOUSE LC50 FOR TRICHLOROETHYLENE

8450 PPM

‘CARCINOGENICITY: NTP: NO IARC: NO Z LIST: NO OSHA REG:
NO

CARCINOGENICITY

TESTS ON LABORATOR ANIMALS INDICATE MATERIAL MAY BE
CARCINOGENIC. :

REPRODUCTIVE EFFECTS

TESTS ON LABORATORY ANIMALS INDICATE MATERIAL MAY BE MUTAGENIC.

EFFECTS OF OVEREXPOSURE

INHALATION: HEADACHE, NAUSEA, VOMITING, DIZZINESS,

NARCOSIS,
WEAKNESS, FATIGUE, IRRITATION OF UPPER
RESPIRATORY TRACT, '
NUMBNESS OF LIMBS, CENTRAL NERVOUS SYSTEM

DEPRESSION,
PULMONARY EDEMA, UNCONSCIOUSNESS
SKIN CONTACT: IRRITATION, PROLONGED CONTACT MAY CAUSE
DERMATITIS :
EYE CONTACT: IRRITATION

SKIN ABSORPTION: NONE IDENTIFIED

INGESTION: NAUSEA, HEADACHES, DIZZINESS, CONFUSION,
JAUNDICE,

GASTROINTESTINAL IRRITATION, CENTRAL NERVOUS
SYSTEM

DEPRESSION, UNCONSCIOUSNESS

CHRONIC EFFECTS: DAMAGE TO LIVER, KIDNEYS, BLOOD, AND CENTRAL
NERVOUS

' SYSTEM DEPRESSION
TARGET ORGANS
RESPIRATORY SYSTEM, LUNGS, KIDNEYS, LIVER, BLOOD, HEART,

CENTRAL NERVOUS
SYSTEM, SKIN




MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE
LIVER OR KIDNEY DISORDERS, LUNG DISEASE, CENTRAL NERVOUS SYSTEM
DISORDERS

PRIMARY ROUTES OF ENTRY

INHALATION, INGESTION, EYE CONTACT, SKIN CONTACT

(AID) First Aid:

INGESTION: CALL A PHYSICIAN. IF SWALLOWED, DO NOT INDUCE
VOMITING. IF _
CONSCIOUS, GIVE LARGE AMOUNTS OF WATER.

INHALATION: IF INHALED, REMOVE TO FRESH AIR. IF NOT
BREATHING, GIVE
ARTIFICIAL RESPIRATION. IF BREATHING IS
DIFFICULT, GIVE '
‘ ' OXYGEN.

SKIN CONTACT: IN CASE OF CONTACT, IMMEDIATELY FLUSH SKIN WITH
PLENTY OF
WATER FOR AT LEAST 15 MINUTES WHILE REMOVING

CONTAMINATED
CLOTHING AND SHOES. WASH CLOTHING BEFORE RE-USE.

EYE CONTACTE IN CASE OF EYE CONTACT, IMMEDIATELY‘FLUSH WITH
PLENTY OF
WATER FOR AT LEAST 15 MINUTES.

(REGS) Regulations:

SARA/TITLE III HAZARD CATEGORIES AND LISTS

ACUTE: YES CHRONIC: YES FLAMMABILITY:lNO PRESSURE: NO REACTIVITY:
NO :

EXTREMELY HAZARDOUS SUBSTANCE: NO

CERCLA HAZARDOUS SUBSTANCE: YES CONTAINS TRICHLOROETHYLENE (RQ

= 1000 LBS)

SARA 313 TOXIC CHEMICALS: YES CONTAINS TRICHLOROETHYLENE
GENERIC CLASS: Cco3

TSCA INVENTORY: YES

STATE LISTS: FOR PRODUCTS SOLD IN THE STATE OF CALIFORNIA, THE
STATE REQUIRES

THAT WE PROVIDE TO USERS AND THEIR EMPLOYEES THE FOLLOWING MESSAGE:
WARNING:

THIS PRODUCT IS A CHEMICAL KNOWN TO THE STATE OF CALIFORNIA TO
CAUSE CANCER.
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(HAZR) Hazardous Reactions:

STABILITY: STABLE HAZARDQUS POLYMERIZATION: MAY
OCCUR

CONDITIONS TO AVOID: HEAT, FLAME, OTHER SOURCES OF IGNITION,
LIGHT ‘

INCOMPATIBLES: CHEMICALLY ACTIVE METALS, STRONG BASES,
STRONG

OXIDIZING AGENTS, POWDERED METALS

DECOMPOSITION PRODUCTS: HYDROGEN CHLORIDE, PHOSGENE, 'CARBON
MONOXIDE, CARBON
DIOXIDE

(SPIL) Spillage'Disposal:

WEAR SELF-CONTAINED BREATHING APPARATUS AND FULL PROTECTIVE
CLOTHING. STOP '

LEAK IF YOU CAN DO SO WITHOUT RISK. USE WATER SPRAY TO REDUCE
VAPORS.

TAKE UP WITH SAND OR OTHER NON-COMBUSTIBLE ABSORBENT MATERIAL
AND PLACE

INTO CONTAINER FOR LATER DISPOSAL. FLUSH SPILL AREA WITH
WATER.

DISPOSAL PROCEDURE

DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND
LOCAL
ENVIRONMENTAL REGULATIONS.

EPA HAZARDOUS WASTE NUMBER: U228 (TOXIC WASTE)

(EQP) Protective Equipment:

VENTILATION: _ USE GENERAL OR LOCAL EXHAUST VENTILATION TO
MEET TLV '




REQUIREMENTS.
RESPIRATORY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF AIRBORNE

CONCENTRATION EXCEEDS TLV. AT
CONCENTRATIONS ABOVE 50
' PPM, A SELF-CONTAINED BREATHING APPARATUS
IS ADVISED.

EYE/SKIN PROTECTION: SAFETY GOGGLES AND FACE SHIELD, UNIFORM,
PROTECTIVE

SUIT, NEOPRENE GLOVES ARE RECOMMENDED.

(STOR) Storage Procedures:

SAF-T-DATA* STORAGE COLOR CODE: BLUE (HEALTH)

STORAGE REQUIREMENTS

KEEP CONTAINER TIGHTLY CLOSED. STORE IN SECURE POISON AREA.
STORE IN A '

COOL, DRY, WELL-VENTILATED AREA. ISOLATE FROM INCOMPATIBLE
MATERIALS. .

PROPER SHIPPING NAME: TRICHLOROETHYLENE (AIR ONLY)
HAZARD CLASS: ORM-A

UN/NA: UN1710 REPORTABLE QUANTITY: 1000 LBS.
LABELS: NONE

REGULATORY REFERENCES: 49CFR 172.101; 173.500; 173.510

INTERNATIONAL (I.M.O.)

PROPER SHIPPING NAME: TRICHLOROETHYLENE

HAZARD CLASS: 6.1 I.M.0O. PAGE:
6243

UN: UN1710 MARINE POLLUTANTS: NO PACKAGING
GROUP: III '

LABELS: HARMFUL - STOW AWAY FROM FOOD STUFFS
REGULATORY REFERENCES: 49CFR 172.102; PART 176; IMO

AIR (I.C.A.0.)




PROPER SHIPPING NAME: TRICHLOROETHYLENE

HAZARD CLASS: 6.1

UN: UN1710 PACKAGING
GROUP: III

LABELS: HARMFUL - STOW AWAY FROM FOOD STUFFS

REGULATORY REFERENCES: 49CFR 172.101; 173.6; PART 175; ICAO/IATA

U.S. CUSTOMS HARMONIZATION NUMBER: 29032200008

NOT APPLICABLE OR NOT AVAILABLE
NOT ESTABLISHED

N/A
N/E

(DISC) Disclaimer:

THE INFORMATION IN THIS MATERIAL SAFETY DATA SHEET MEETS THE
REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTH
ACT AND ’

REGULATIONS PROMULGATED THEREUNDER (29 CFR 1910.1200 ET. SEQ.) AND
THE

CANADIAN WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. THIS
DOCUMENT

IS INTENDED ONLY AS A GUIDE TO THE APPROPRIATE PRECAUTIONARY
HANDLING OF '

THE MATERIAL BY A PERSON TRAINED IN, OR SUPERVISED BY A PERSON
TRAINED

IN, CHEMICAL HANDLING. THE USER IS RESPONSIBLE FOR DETERMINING THE

PRECAUTIONS AND DANGERS OF THIS CHEMICAL FOR HIS OR HER PARTICULAR -

APPLICATION. DEPENDING ON USAGE, PROTECTIVE CLOTHING INCLUDING EYE
AND

FACE GUARDS AND RESPIRATORS MUST BE USED TO AVOID CONTACT WITH
MATERIAL

OR BREATHING CHEMICAL VAPORS/FUMES.

EXPOSURE TO THIS PRODUCT MAY HAVE SERIQUS ADVERSE HEALTH EFFECTS.
THIS

CHEMICAL MAY INTERACT WITH OTHER SUBSTANCES. SINCE THE POTENTIAL
USES

ARE SO VARIED, BAKER CANNOT WARN OF ALL OF THE POTENTIAL DANGERS OF
USE

OR INTERACTION WITH OTHER CHEMICALS OR MATERIALS. BAKER WARRANTS
THAT _

THE CHEMICAL MEETS THE SPECIFICATIONS SET FORTH ON THE LABEL.
BAKER DISCLAIMS ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH
REGARD

TO THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS
FITNESS

FOR A PARTICULAR PURPOSE.

THE USER SHOULD RECOGNIZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURY
AND _

EVEN DEATH, ESPECIALLY IF IMPROPERLY HANDLED OR THE KNOWN DANGERS
OF USE

ARE NOT HEEDED. READ ALL PRECAUTIONARY INFORMATION. AS NEW
DOCUMENTED |

GENERAL SAFETY INFORMATION BECOMES AVAILABLE, BAKER WILL
PERIODICALLY

REVISE THIS MATERIAL SAFETY DATA SHEET.




NOTE: CHEMTREC, CANUTEC, AND NATIONAL RESPONSE CENTER EMERGENCY
TELEPHONE
NUMBERS ARE TO BE USED ONLY IN THE EVENT OF CHEMICAL EMERGENCIES
INVOLVING
A SPILL, LEAK, FIRE, EXPOSURE, OR ACCIDENT INVOLVING CHEMICALS. ALL

NON-EMERGENCY QUESTIONS SHOULD BE DIRECTED TO CUSTOMER SERVICE
(1-800~JTBAKER) FOR ASSISTANCE.

COPYRIGHT 1991 J.T.BAKER INC.

* TRADEMARKS OF J.T.BAKER INC.

APPROVED BY QUALITY ASSURANCE DEPARTMENT.




L2347 -05 LEAD, GRANULAR OR SHOT
EFFECTIVE: 05/01/89
ISSUED: 05/18/91

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME: LEAD, GRANULAR OR SHOT
COMMON SYNONYMS: C.I. 77575
CHEMICAL FAMILY: METALS

FORMULA: PB

FORMULA WT.: 207.20

CAS NO.: 7439-92-1
NIOSH/RTECS NO.: OF7525000

PRODUCT USE: LABORATORY REAGENT

PRODUCT CODES: 2256,2266,4996

(PHAZ) Primary Hazards:

HEALTH - 3 SEVERE (LIFE)
FLAMMABILITY - 0 NONE
REACTIVITY - 0 NONE

CONTACT - 1 SLIGHT

LABORATORY PROTECTIVE EQUIPMENT

GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES

U.S. PRECAUTIONARY LABELING

POISON DANGER
HARMFUL IF INHALED. MAY CAUSE IRRITATION. MAY BE FATAL IF
SWALLOWED.
EXCEPTIONAL HEALTH HAZARD: READ MATERIAL SAFETY DATA SHEET.
DO NOT GET IN EYES, ON SKIN, ON CLOTHING. DO NOT BREATHE DUST.
KEEP IN
TIGHTLY CLOSED CONTAINER. USE WITH ADEQUATE VENTILATION. WASH
THOROUGHLY '
AFTER HANDLING.

INTERNATIONAL LABELING

AVOID CONTACT WITH EYES. AFTER CONTACT WITH SKIN, WASH IMMEDIATELY
WITH
PLENTY OF WATER. KEEP CONTAINER TIGHTLY CLOSED.

-SAF=T=DATA* STORAGE COLOR CODE: BLUE (HEALTH)




(COMP) Components:

SECTION II - COMPONENTS

COMPONENT : CAS NO. WEIGHT % OSHA/PEL
ACGIH/TLV

LEAD 7439-92-1 87-99 0.05 MG/M3
0.15 MG/M3

ANTIMONY 7440-36-0 0.5-5 0.5 MG/M3
0.5 MG/M3 '

ARSENIC 7440-38-2 .01-.5 0.01 MG/M3

0.2 MG/M3

(PHYS) Physical Properties:

BOILING POINT: 1744 C (3171 F) VAPOR PRESSURE (MMHG) :
N/?AT 760 MM HG) | |
MELTING POINT: 327 C (620 F) VAPOR DENSITY (AIR=1):
N/?AT 760 MM HG) -

| SPECIFIC GRAVITY: 11.3 EVAPORATION RATE: N/A

(H20=1)

SOLUBILITY (H20) : NEGLIGIBLE (<0.1%) % VOLATILES BY VOLUME:
° (21 C)
PH: N/A
ODOR THRESHOLD (P.P.M.): N/A  PHYSICAL STATE: SOLID

COEFFICIENT WATER/OIL DISTRIBUTION: N/A

APPEARANCE & ODOR: WHITE TO GRAY METAL. ODORLESS.

(FHAZ) Fire Hazards:

-




FLASH POINT (CLOSED CUP): N/A
AUTOIGNITION TEMPERATURE: N/A
FLAMMABLE LIMITS: UPPER - N/A LOWER - N/A

FIRE EXTINQUISHING MEDIA

USE DRY CHEMICAL OR CARBON DIOXIDE. DO NOT USE WATER.

SPECIAL FIRE-FIGHTING PROCEDURES

SELF-CONTAINED-

BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE
PRESSURE
MODE.

NONE IDENTIFIED.

TOXIC GASES PRODUCED

NONE IDENTIFIED.

EXPLOSION DATA-SENSITIVITY TO STATIC DISCHARGE

(HAZH) Health Hazards:

THRESHOLD LIMIT VALUE (TLV/TWA): 0.15 MG/M3
TLV IS FOR LEAD, INORGANIC DUSTS AND FUMES, AS PB.
SHORT-TERM EXPOSURE LIMIT (STEL): NOT ESTABLISHED
PERMISSIBLE EXPOSURE LIMIT (PEL): 0.05 MG/M3
PEL IS FOR LEAD, INORGANIC DUSTS AND FUMES, AS PB.

TOXICITY OF COMPONENTS

ORAL RAT LD50 FOR ARSENIC
15.1 MG/KG

CARCINOGENICITY: NTP: NO IARC: NO Z LIST: YES OSHA REG:
YES -
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CARCINOGENICITY

NONE IDENTIFIED.

REPRODUCTIVE EFFECTS

NONE IDENTIFIED.

EFFECTS OF OVEREXPOSURE

INHALATION: IRRITATION OF UPPER RESPIRATORY TRACT, MAY
CAUSE ANEMIA,

NAUSEA, VOMITING, GASTROINTESTINAL IRRITATION,

DIARRHEA,
WEAKNESS, WEIGHT LOSS, CONVULSIONS
SKIN CONTACT: IRRITATION
EYE CONTACT: IRRITATION

SKIN ABSORPTION: NONE IDENTIFIED

INGESTION: : ANEMIA, NAUSEA, VOMITING, GASTROINTESTINAL
IRRITATION,

PARALYSIS, CENTRAL NERVOUS SYSTEM DEPRESSION -

CHRONIC EFFECTS: DAMAGE TO BLOOD FORMING TISSUE, ANEMIA, KIDNEY
DAMAGE,

BLURRED VISION, LEAD BUILD-UP IN THE CENTRAL
NERVOUS

SYSTEM

TARGET ORGANS

GI TRACT, CENTRAL NERVOUS SYSTEM, KIDNEYS, BLOOD, GINGIVAL
TISSUE '

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE

KIDNEY DISORDERS, LIVER DISORDERS, CENTRAL NERVOUS SYSTEM
DISORDERS

PRIMARY ROUTES OF ENTRY

INGESTION, INHALATION, EYE CONTACT, SKIN CONTACT

(AID) First Aid:

EMERGENCY AND FIRST AID PROCEDURES

INGESTION: CALL A PHYSICIAN. IF SWALLOWED, IF CONSCIOUS,

IMMEDIATELY

INDUCE VOMITING.

INHALATION: IF INHALED IN LARGE AMOUNTS, MOVE EXPOSED PERSON
TO FRESH

AIR. GET MEDICAL ATTENTION.




aE S S N e e e

) i o i *

SKIN CONTACT: IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH
PLENTY OF

SOAP AND WATER FOR AT LEAST 15 MINUTES.

EYE CONTACT: 1IN CASE OF EYE CONTACT, IMMEDIATELY FLUSH WITH
PLENTY OF :

WATER FOR AT LEAST 15 MINUTES. GET MEDICAL
ATTENTION.

(REGS) Regulations:

ACUTE: YES CHRONIC: YES FLAMMABILITY: NO PRESSURE: NO REACTIVITY:
NO

EXTREMELY HAZARDOUS SUBSTANCE: NO
CERCLA HAZARDOUS SUBSTANCE: YES CONTAINS LEAD (RQ = 1 LB) AND
ANTIMONY (RQ

= 5000LBS) AND ARSENIC (RQ =1

LB) |
SARA 313 TOXIC CHEMICALS: YES CONTAINS ANTIMONY, ARSENIC, AND.
LEAD
GENERIC CLASS: C15
TSCA INVENTORY: YES

- STATE LISTS: FOR PROﬁUCTS SOLD IN THE STATE OF CALIFORNIA, THE

STATE REQUIRES ' .
THAT WE PROVIDE TO USERS AND THEIR EMPLOYEES THE FOLLOWING MESSAGE:

- WARNING:

THIS PRODUCT IS A CHEMICAL KNOWN TO THE STATE OF CALIFORNIA TO
CAUSE BIRTH

DEFECTS OR OTHER REPRODUCTIVE HARM.

(HAZR) Hazardous Reactions:

STABILITY: STABLE : HAZARDOUS POLYMERIZATION: WILL

NOT OCCUR

CONDITIONS TO AVOID: NONE DOCUMENTED

INCOMPATIBLES: STRONG OXIDIZING AGENTS, POTASSIUM, SODIUM,
STRONG

ACIDS, STRONG BASES, STRONG REDUCING AGENTS

DECCMPOSITION PRODUCTS: LEAD FUMES
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(SPIL) Spillage Disposal:

SECTION VII - SPILL & DISPOSAL PROCEDURES

WEAR SELF;CONTAINED BREATHING APPARATUS AND FULL PROTECTIVE
CLOTHING. WITH

CLEAN SHOVEL, CAREFULLY PLACE MATERIAL INTO CLEAN, DRY
CONTAINER AND

COVER; REMOVE FROM AREA. FLUSH SPILL AREA WITH WATER.

DISPOSAL PROCEDURE

DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND
LOCAL

ENVIRONMENTAL REGULATIONS.

EPA HAZARDOUS WASTE NUMBER: D008 (EP TOXIC WASTE)

(EQP) Protective Equipment:

-SECTION VIII - INDUSTRIAL PROTECTIVE EQUIPMENT

VENTILATION: USE GENERAL OR LOCAL EXHAUST VENTILATION TO
MEET TLV

REQUIREMENTS.

RESPIRATORY PROTECTION: NONE REQUIRED WHERE ADEQUATE VENTILATION
CONDITIONS

EXIST. 1IF AIRBORNE CONCENTRATION EXCEEDS
TLV, A

HIGH-EFFICIENCY PARTICULATE RESPIRATOR IS
RECOMMENDED.

IF CONCENTRATION EXCEEDS CAPACITY OF
RESPIRATOR, A

SELF-CONTAINED BREATHING APPARATUS IS
ADVISED. '

EYE/SKIN PROTECTION: SAFETY GOGGLES, UNIFORM, PROPER GLOVES ARE

RECOMMENDED .

(STOR) Storage Procedures:

========================‘—-=======_—=============_-“==_—=======_'=======

SAF-T-DATA* STORAGE COLOR CODE: BLUE (HEALTH)




STORAGE REQUIREMENTS

KEEP CONTAINER TIGHTLY CLOSED. SUITABLE FOR ANY GENERAL
CHEMICAL STORAGE

ARFA. ISOLATE FROM INCOMPATIBLE MATERIALS.

PROPER SHIPPING NAME: CHEMICALS, N.0.S. (NON-REGULATED)

INTERNATIONAL (I.M.O.)

PROPER SHIPPING NAME: CHEMICALS, N.0.S. (NON-REGULATED)
. MARINE POLLUTANTS: NO

AIR (I.C.A.0.)
PROPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED)
U.S. CUSTOMS HARMONIZATION NUMBER: 78042000009

N/A
N/E

NOT APPLICABLE OR NOT AVAILABLE
NOT ESTABLISHED

(DISC) Disclaimer:

THE INFORMATION IN THIS MATERIAL SAFETY DATA SHEET MEETS THE
REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTH
ACT AND

REGULATIONS PROMULGATED THEREUNDER (29 CFR 1910.1200 ET. SEQ.) AND
THE

CANADIAN WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. THIS
DOCUMENT

IS. INTENDED ONLY AS A GUIDE TO THE APPROPRIATE PRECAUTIONARY
HANDLING OF

THE MATERIAL BY A PERSON TRAINED IN, OR SUPERVISED BY A PERSON
TRAINED

IN, CHEMICAL HANDLING. THE USER IS RESPONSIBLE FOR DETERMINING THE
PRECAUTIONS AND DANGERS OF THIS CHEMICAL FOR HIS OR HER PARTICULAR

APPLICATION. DEPENDING ON USAGE, PROTECTIVE CLOTHING INCLUDING EYE
AND -

FACE GUARDS AND RESPIRATORS MUST BE USED TO AVOID CONTACT WITH
MATERIAL ™ ~
OR BREATHING CHEMICAL VAPORS/FUMES.
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EXPOSURE TO THIS PRODUCT MAY HAVE SERIOUS ADVERSE HEALTH EFFECTS.
THIS

CHEMICAL MAY INTERACT WITH OTHER SUBSTANCES. SINCE THE POTENTIAL
USES

ARE SO VARIED, BAKER CANNOT WARN OF ALL OF THE POTENTIAL DANGERS OF
USE

OR INTERACTION WITH OTHER CHEMICALS OR MATERIALS. BAKER WARRANTS
THAT :

THE CHEMICAL MEETS THE SPECIFICATIONS SET FORTH ON THE LABEL.
BAKER DISCLAIMS ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH
REGARD

TO THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS
FITNESS

FOR A PARTICULAR PURPOSE, ‘
THE USER SHOULD RECOGNIZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURY
AND :

EVEN DEATH, ESPECIALLY IF IMPROPERLY HANDLED OR THE KNOWN DANGERS
OF USE

ARE NOT HEEDED. READ ALL PRECAUTIONARY INFORMATION. AS NEW
DOCUMENTED :

GENERAL  SAFETY INFORMATION BECOMES AVAILABLE, BAKER WILL
PERIODICALLY '

REVISE THIS MATERIAL SAFETY DATA SHEET.

NOTE: CHEMTREC, CANUTEC, AND NATIONAL RESPONSE CENTER EMERGENCY
TELEPHONE

NUMBERS ARE TO BE USED ONLY IN THE EVENT OF CHEMICAL EMERGENCIES
INVOLVING

A SPILL, LEAK, FIRE, EXPOSURE, OR ACCIDENT INVOLVING CHEMICALS. ALL

NON-EMERGENCY QUESTIONS SHOULD BE DIRECTED TO CUSTOMER SERVICE
(1-800-JTBAKER) FOR ASSISTANCE.
COPYRIGHT 1991 J.T.BAKER INC. -
* TRADEMARKS OF J.T.BAKER INC.

APPROVED BY QUALITY ASSURANCE DEPARTMENT.
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-  The Chemical Information S
as provided by

CIS, Inc.

' Welcome to

AKER
Latest Database Update:

(Version 5.00/2.11 January, 1993)
January 1993 -1

BAKER Accession Number 10798

7500 MOS
FFECTIVE: 03/09/92
i SECTION I - PRODUCT
PRODUCT NAME: . IRON -
"OMMON SYNONYMS: METALLIC IRON; ELEMENTAL
HEMICAL FAMILY: METALS
FORMULA : FE
ORMULA WT.: 55.85
AS NO.: " 7439-89-6
IOSH/RTECS NO.: N/A
PRODUCT USE: LABORATORY REAGENT
IRODUCT CODES: 2234,2230
PRECAUTIONARY LAB
AKER SAF-T-DATA* SYSTEM
I HEALTH - 1
FLAMMABILITY - 0
REACTIVITY - 1
CONTACT - 0

LABORATORY PROTECTIVE EQUIPMENT

:53.26

ystem

' ($95/Hr.)
, 752 Entries Total

ISSUED: 12/30/92

IRON; STEEL

ELING

SLIGHT
NONE
SLIGHT
NONE

U.S. PRECAUTIONARY LABELING
l CAUTION
CAUSES EYE IRRITATION. MAY BE HARMFUL IF INHALED.
SKIN, CLOTHING. WASH THOROUGHLY AFTER

URING USE AVOID CONTACT WITH EYES,
DLING.

WHEN NOT IN USE KEEP IN TIGHTLY CLOSED CONTAINER.

INTERNATIONAL LABELING

'k@ID CONTACT WITH EYES. AFTER CONTACT WITH SKIN, WASH IMMEDIATELY WITH

PLENTY OF WATER. KEEP CONTAINER TIGHTLY

CLOSED.

HAE‘-T—DATA* STORAGE COLOR CODE: ORANGE (GENERAL STORAGE)




SECTION II - COMPONENTS

IRON 7439-89-6 90-100 N/E

SECTION III - PHYSICAL DATA

I;OILING POINT: 2750 C (4982 F) VAPOR PRESSURE (MMHG) :
(AT 760 MM HG)
I’TELTING POINT: 1535 C (2795 F) VAPOR DENSITY  (AIR=1):
(AT 760 MM HG)
SPECIFIC GRAVITY: 7.87 EVAPORATION RATE: N/A
(H20=1) .
lOLUBILITY (H20) : NEGLIGIBLE (<0.1%) % VOLATILES BY VOLUME:
(21 C)
PH: N/A
EDOR THRESHOLD (P.P.M.): N/A PHYSICAL STATE: SOLID
"OEFFICIENT WATER/OIL DISTRIBUTION: N/A

APPEARANCE & ODOR: GRAY CRYSTALLINE CHIPS.

ILASH POINT (CLOSED CUP): N/A
UTOIGNITION TEMPERATURE: N/A
LAMMABLE LIMITS: UPPER - N/A LOWER - N/A

FIRE EXTINQUISHING MEDIA

USE POWDERED GRAPHITE, POWDERED SALT, OR POWDERED LIMESTONE. D
WATER, CARBON DIOXIDE, OR DRY CHEMICAL.

&PECIAL FIRE-FIGHTING PROCEDURES

FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT AND SELF-
BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE P
MODE.

FNUSUAL FIRE & EXPLOSION HAZARDS
DUST MAY FORM EXPLOSIVE MIXTURE WITH AIR.

OXIC GASES PRODUCED

NONE IDENTIFIED.

O NOT USE

CONTAINED
RESSURE




ITHRESHOLD LIMIT VALUE (TLV/TWA): NOT ESTABLISHED
SHORT-TERM EXPOSURE LIMIT (STEL): NOT ESTABLISHED
ERMISSIBLE EXPOSURE LIMIT (PEL): NOT ESTABLISHED

TOXICITY OF COMPONENTS

O INFORMATION IS AVAILABLE :
ARCINOGENICITY: NTP: NO IARC: NO Z LIST: NO OSHA REG:

NO
I:ARC‘INOGENICITY
NONE IDENTIFIED.
lLEPRODUCTIVE EFFECTS
NONE IDENTIFIED.
‘:FFECTS OF OVEREXPOSURE
l INHALATION: IRRITATION OF UPPER RESPIRATORY TRACT
SKIN CONTACT: IRRITATION
EYE CONTACT: IRRITATION
SKIN ABSORPTION: NONE IDENTIFIED
l INGESTION: NONE IDENTIFIED
CHRONIC EFFECTS: NONE IDENTIFIED
ARGET ORGANS
NONE IDENTIFIED
ILEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE
NONE IDENTIFIED
lRIMARY ROUTES OF ENTRY
I INHALATION, EYE CONTACT
EMERGENCY AND FIRST AID PROCEDURES
l INGESTION: IF SWALLOWED AND THE PERSON IS CONSCIOUS, IMMEDIATELY GIVE
LARGE AMOUNTS OF WATER. GET MEDICAL ATTENTION.
INHALATION: TIF A PERSON BREATHES IN LARGE AMOUNTS, MOVE THE EXPOSED

PERSON TO FRESH AIR.

SOAP AND WATER FOR AT LEAST 15 MINUTES.

WATER FOR AT LEAST 15 MINUTES.

T 3

SKIN CONTACT: IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH PLENTY OF

EYE CONTACT: 1IN CASE OF EYE CONTACT, IMMEDIATELY FLUSH WITH PLENTY OF




I _ SARA/TITLE III HAZARD CATEGORIES AND LISTS

lACUTE: NO CHRONIC: YES FLAMMABILITY: NO PRESSURE: NO REACTIVITY: NO

EXTREMELY HAZARDOQUS SUBSTANCE: NO

CERCLA HAZARDOUS SUBSTANCE: NO
SARA 313 TOXIC CHEMICALS: NO
TSCA INVENTORY: YES

.STABILITY: STABLE HAZARDOUS POLYMERIZATION: WILL.NOT OCCUR
CONDITIONS TO AVOID: MOISTURE, HEAT, FLAME, OTHER SOURCES OF IGNITION, AIR
INCOMPATIBLES: STRONG ACIDS, STRONG OXIDIZING AGENTS, WATER, MINERAL
ACIDS

DECOMPOSITION PRODUCTS: NONE IDENTIFIED

WEAR SUITABLE PROTECTIVE CLOTHING. CAREFULLY SWEEP UP AND REMOVE.

DISPOSAL PROCEDURE
' DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL
ENVIRONMENTAL REGULATIONS.

l\fENTILATION: : USE ADEQUATE GENERAL OR LOCAL EXHAUST VENTILATION TO
KEEP FUME OR DUST LEVELS AS LOW AS POSSIBLE.

RESPIRATORY PROTECTION: NONE REQUIRED WHERE ADEQUATE VENTILATION CONDITIONS
EXIST. IF AIRBORNE CONCENTRATION IS HIGH, USE AN
APPROPRIATE RESPIRATOR OR DUST MASK.

EYE/SKIN PROTECTION: SAFETY GOGGLES, PROPER GLOVES ARE RECOMMENDED.

O

KEEP CONTAINER TIGHTLY CLOSED. SUITABLE FOR ANY GENERAL CHEMICAL STORAGE
I AREA. STORE IN A DRY AREA.




PROPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED)
INTERNATIONAL (I.M.O.)
lPROPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED)
MARINE POLLUTANTS: NO

PROPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED)
IU.S. CUSTOMS HARMONIZATION NUMBER: 72052900005

N/A = NOT APPLICABLE OR NOT AVAILABLE
N/E = NOT ESTABLISHED
lD‘ISCLAIMER

THE INFORMATION IN THIS MATERIAL SAFETY DATA SHEET MEETS THE
'REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTH ACT AND
REGULATIONS PROMULGATED THEREUNDER (29 CFR 1910.1200 ET. SEQ.) AND THE

CANADIAN WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. THIS DOCUMENT
I’T‘S INTENDED ONLY AS A GUIDE TO THE APPROPRIATE PRECAUTIONARY HANDLING OF
HE MATERIAL BY A PERSON TRAINED IN, OR SUPERVISED BY A PERSON TRAINED

IN, CHEMICAL HANDLING. THE USER IS RESPONSIBLE FOR DETERMINING THE
EECAUTIONS AND DANGERS OF THIS CHEMICAL FOR HIS OR HER PARTICULAR
PLICATION. DEPENDING ON USAGE, PROTECTIVE CLOTHING INCLUDING EYE AND
FACE GUARDS AND RESPIRATORS MUST BE USED TO AVOID CONTACT WITH MATERIAL
R BREATHING CHEMICAL VAPORS/FUMES.
XPOSURE TO THIS PRODUCT MAY HAVE SERIOUS ADVERSE HEALTH EFFECTS. THIS
CHEMICAL MAY INTERACT WITH OTHER SUBSTANCES. SINCE THE POTENTIAL USES
E SO VARIED, BAKER CANNOT WARN OF ALL OF THE POTENTIAL DANGERS OF USE
ﬁi INTERACTION WITH OTHER CHEMICALS OR MATERIALS. BAKER WARRANTS THAT
HE CHEMICAL MEETS THE SPECIFICATIONS SET FORTH ON THE LABEL.
BAKER DISCLAIMS ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH REGARD
[1:0 THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS FITNESS
OR A PARTICULAR PURPOSE.
THE USER SHOULD RECOGNIZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURY AND
VEN DEATH, ESPECIALLY IF IMPROPERLY HANDLED OR THE KNOWN DANGERS OF USE
E NOT HEEDED. READ ALL PRECAUTIONARY INFORMATION. AS NEW DOCUMENTED
ENERAL SAFETY INFORMATION BECOMES AVAILABLE, BAKER WILL PERIODICALLY
REVISE THIS MATERIAL SAFETY DATA SHEET.

OTE: CHEMTREC, CANUTEC, AND NATIONAL RESPONSE CENTER EMERGENCY TELEPHONE
NUMBERS ARE TO BE USED ONLY IN THE EVENT OF CHEMICAL EMERGENCIES INVOLVING
SPILL, LEAK, FIRE, EXPOSURE, OR ACCIDENT INVOLVING CHEMICALS. ALL
ON-EMERGENCY QUESTIONS SHOULD BE DIRECTED TO CUSTOMER SERVICE
(1-800-JTBAKER) FOR ASSISTANCE.
OPYRIGHT 1992 J.T.BAKER INC.
TRADEMARKS OF J.T.BAKER INC.

'PPROVED BY QUALITY ASSURANCE DEPARTMENT.
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BAKER Accession Number 11618
20855 <04 ZINC
IEFFECTIVE: 03/09/92 . ISSUED: 12/30/92

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME: ZINC
WCOMMON SYNONYMS: BLUE POWDER; CI 77945; CI PIGMENT BLACK 16
§CHEMICAL FAMILY: METALS ' :

FORMULA: ) ZN
FORMULA WT. : 65.37
lﬁAs NO. : 7440-66-6
IOSH/RTECS NO.: ZG8600000
"PRODUCT USE: LABORATORY REAGENT
IPRODUCT CODES:  4264,4252,4260,4274,4290,4240,4248,4244,4270,5828

l ‘ HEALTH - 0 NONE
FLAMMABILITY - 1 SLIGHT
REACTIVITY - 2 'MODERATE
CONTACT - 0 NONE

ISOGGLES ; LAB COAT

U.S. PRECAUTIONARY LABELING

ﬂLURING USE AVOID CONTACT WITH EYES, SKIN, CLOTHING. WASH THOROUGHLY AFTER
HANDLING. WHEN NOT IN USE KEEP IN TIGHTLY CLOSED CONTAINER.

l - INTERNATIONAL LABELING

AVOID CONTACT WITH EYES. AFTER CONTACT WITH SKIN, WASH IMMEDIATELY WITH
LENTY OF WATER. KEEP CONTAINER TIGHTLY CLOSED.

SAF-T~-DATA* STORAGE COLOR CODE: ORANGE (GENERAL STORAGE)

SECTION II -~ COMPONENTS

lOMPONENT : CAS NO. WEIGHT % OSHA/PEL ACGIH/TLV
'INC 7440-66-6 90-100 N/E N/E

} SECTION III - PHYSICAL DATA

BOILING POINT: 907 C (1664 F) VAPOR PRESSURE (MMHG) : N/A

|

(AT 760 MM HG)




IMELTING POINT: 419 C (786 F) VAPOR DENSITY (AIR=1): N/A
(AT 760 MM HG)

SPECIFIC GRAVITY: 7.14 EVAPORATION RATE: N/A
(H20=1) .
SOLUBILITY (H20) : NEGLIGIBLE (<0.1%) % VOLATILES BRY VOLUME: 0

(21 C)
“PH: N/A :
ODOR THRESHOLD (P.P.M.): N/A PHYSICAL STATE: SOLID

COEFFICIENT WATER/OIL DISTRIBUTION: N/A
M APPEARANCE & ODOR: WHITE TO BROWN METALLIC SOLID. ODORLESS.

}
|

FLASH POINT (CLOSED CUP): N/A
AUTOIGNITION TEMPERATURE: N/A
FLAMMABLE LIMITS: UPPER - N/A LOWER - N/A

FIRE EXTINQUISHING MEDIA

USE EXTINGUISHING MEDIA APPROPRIATE FOR SURROUNDING FIRE. WARNING -

APPLICATION OF WATER TO HOT METAL MAY GENERATE STEAM.
'SPECIAL FIRE-FIGHTING PROCEDURES
' FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT AND SELF-CONTAINED
BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE

MODE.

lUNUSUAL FIRE & EXPLOSION HAZARDS

DUST MAY FORM EXPLOSIVE MIXTURE WITH AIR. REACTS WITH MOST ACIDS TO
PRODUCE HYDROGEN GAS, WHICH CAN FORM AN EXPLOSIVE MIXTURE WITH AIR.
» .

TOXIC GASES PRODUCED
u_ ZINC FUMES, HYDROGEN

ll:]XPLOSION DATA-SENSITIVITY TO MECHANICAL IMPACT

I[‘HRESHOLD LIMIT VALUE (TLV/TWA): NOT ESTABLISHED
SHORT-TERM EXPOSURE LIMIT (STEL): NOT ESTABLISHED
ERMISSIBLE EXPOSURE LIMIT (PEL): NOT ESTABLISHED

TOXICITY OF COMPONENTS

O INFORMATION IS AVAILABLE




ICARCINOGENICITY: NTP: NO IARC: NO Z LIST: NO OSHA REG: NO

l CARCINOGENICITY

NONE IDENTIFIED.

!EFFECTS OF OVEREXPOSURE

INHALATION: IRRITATION OF UPPER RESPIRATORY TRACT, HEADACHE, NAUSEA,
l VOMITING, DIARRHEA, CHILLS, FEVER, ACHING MUSCLES
SKIN CONTACT: PROLONGED CONTACT MAY CAUSE DERMATITIS
EYE CONTACT: NONE IDENTIFIED
SKIN ABSORPTION: NONE IDENTIFIED :
l INGESTION: HEADACHE, NAUSEA, VOMITING, DIZZINESS, GASTROINTESTINAL
IRRITATION
I CHRONIC EFFECTS: NONE IDENTIFIED
TARGET ORGANS
l RESPIRATORY SYSTEM, LUNGS, PULMONARY SYSTEM, SKIN

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE

B zeseiratory svstem prsmas, castrorNTESTINAL DISORDERS
PRIMARY ROUTES OF ENTRY

'_—-_-]EI?II;}—;;;&;';(—);I:—;;IC_;};;;;ON, SKIN CONTACT, EYE CONTACT

lEMERGENCY AND FIRST AID PROCEDURES

INGESTION: IF SWALLOWED AND THE PERSON IS CONSCIOUS, IMMEDIATELY GIVE

LARGE AMOUNTS OF WATER. GET MEDICAL ATTENTION.
I INHALATION: IF A PERSON BREATHES ' IN LARGE AMOUNTS, MOVE THE EXPOSED

PERSON TO FRESH AIR.
SKIN CONTACT: IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH PLENTY OF
l SOAP AND WATER FOR AT LEAST 15 MINUTES.
1 EYE CONTACT: 1IN CASE OF EYE CONTACT, IMMEDIATELY FLUSH WITH PLENTY OF
WATER FOR AT LEAST 15 MINUTES.

lACUTE: "YES CHRONIC: YES FLAMMABILITY: NO PRESSURE: NO REACTIVITY: NO
EXTREMELY HAZARDOUS SUBSTANCE: NO

SARA/TITLE III HAZARD CATEGORIES AND LISTS

ERCLA HAZARDOUS SUBSTANCE: YES CONTAINS ZINC (RQ = 1000 LBS)
SARA 313 TOXIC CHEMICALS: YES CONTAINS ZINC :
GENERIC CLASS: GENERIC CLASS REMOVED FROM CFR: 7/1/91
!TSCA INVENTORY: YES

|




STABILITY: STABLE HAZARDOUS POLYMERIZATION: WILL NOT OCCUR
wCONDITIONS TO AVOID: MOISTURE, DUSTING
INCOMPATIBLES: STRONG ACIDS, STRONG BASES, STRONG OXIDIZING AGENTS,

, WATER, HALOGENATED HYDROCARBONS
DECOMPOSITION PRODUCTS: OXIDES OF ZINC, HYDROGEN

SECTION VII - SPILL & DISPOSAL PROCEDURES

] WEAR SUITABLE PROTECTIVE CLOTHING. CAREFULLY SWEEP UP AND REMOVE.

DISPOSAL PROCEDURE

l. DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL
ENVIRONMENTAL REGULATIONS.

II'ENTILATION: USE ADEQUATE GENERAL OR LOCAL EXHAUST VENTILATION TO
KEEP FUME OR DUST LEVELS AS LOW AS POSSIBLE. '
ESPIRATORY PROTECTION: NONE REQUIRED WHERE ADEQUATE VENTILATION CONDITIONS
i EXIST. IF AIRBORNE CONCENTRATION IS HIGH, USE AN
: APPROPRIATE RESPIRATOR OR DUST MASK.
EYE/SKIN PROTECTION: SAFETY GOGGLES, PROPER GLOVES ARE RECOMMENDED.

SECTION IX - STORAGE AND HANDLING PRECAUTIONS

KEEP CONTAINER TIGHTLY CLOSED. SUITABLE FOR ANY GENERAL CHEMICAL STORAGE
I AREA. ISOLATE FROM INCOMPATIBLE MATERIALS.

DOMESTIC (D.O.T.)

ROPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED)

INTERNAT IONAL (I.M.O.)

PROPER SHIPPING NAME: CHEMICALS, N.0.S. (NON-REGULATED)
' _ MARINE POLLUTANTS: NO ’




AIR (I.C.A.O0.)

PROPER SHIPPING NAME: CHEMICALS, N.0O.S. (NON-REGULATED)
U.S. CUSTOMS HARMONIZATION NUMBER: 79011200001

N/A NOT APPLICABLE OR NOT AVAILABLE

N/E NOT ESTABLISHED

Disclaimer:

THE INFORMATION IN THIS MATERIAL SAFETY DATA SHEET MEETS THE
REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTH ACT AND
REGULATIONS PROMULGATED THEREUNDER (29 CFR 1910.1200 ET. SEQ.) AND THE
CANADIAN WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. THIS DOCUMENT
IS INTENDED ONLY AS A GUIDE TO THE APPROPRIATE PRECAUTIONARY HANDLING OF
THE MATERIAL BY A PERSON TRAINED IN, OR SUPERVISED BY A PERSON TRAINED
IN, CHEMICAL HANDLING. THE USER IS RESPONSIBLE FOR DETERMINING THE
PRECAUTIONS AND DANGERS OF THIS CHEMICAL FOR HIS OR HER PARTICULAR
APPLICATION. DEPENDING ON USAGE, PROTECTIVE CLOTHING INCLUDING EYE AND
FACE GUARDS AND RESPIRATORS MUST BE USED TO AVOID CONTACT WITH MATERIAL
OR BREAmUING CHEMICAL VAPORS/FUMES. _
PEXPOSU-~. TO THIS PRODUCT MAY HAVE SERIOUS ADVERSE HEALTH EFFECTS. THIS
CHEMICAL M*»Y INTERACT WITH OTHER SUBSTANCES. SINCE THE POTENTIAL USES
ARE SO VALIED, BAKER CANNOT WARN OF ALL OF THE POTENTIAL DANGERS OF USE
OR INTZRACTION WITH OTHER CHEMICALS OR MATERIALS. BAKER WARRANTS THAT
THE CHEMICAL MEETS THE SPECIFICATIONS SET FORTH ON THE LABEL.

lBAKER DISCLAIMS ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH REGARD

TO THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS FITNESS

FOR A PARTICULAR PURPOSE.

THE USER SHOULD RECOGNIZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURY AND

[EVEN DEATH, ESPECIALLY IF IMPROPERLY HANDLED OR THE KNOWN DANGERS OF USE
WARE NOT HEEDED. READ ALL PRECAUTIONARY INFORMATION. AS NEW DOCUMENTED

GENERAL SAFETY INFORMATION BECOMES AVAILABLE, BAKER WILL PERIODICALLY

REVISE THIS MATERIAL SAFETY DATA SHEET.

NOTE: CHEMTREC, CANUTEC, AND NATIONAL RESPONSE CENTER EMERGENCY TELEPHONE

UMBERS ARE TO BE USED ONLY IN THE EVENT OF CHEMICAL EMERGENCIES INVOLVING

!E SPILL, LEAK, FIRE, EXPOSURE, OR ACCIDENT INVOLVING CHEMICALS. ALL
ON-EMERGENCY QUESTIONS SHOULD BE DIRECTED TO CUSTOMER SERVICE
(1-800-JTBAKER) FOR ASSISTANCE.
OPYRIGHT 1992 J.T.BAKER INC.
* TRADEMARKS OF J.T.BAKER INC.

FPPROVED BY QUALITY ASSURANCE DEPARTMENT.

10




IMallinckrodt Inc. MSDS Database - Version 5.00/1.09 (Jan. 1993) ($95/Hr.)
Latest Database Update: January, 1993 :

'MALLIN Accession Number 30708

>Effective Date: 09—24?85

PRODUCT IDENTIFICATION:

IRON REDUCED

Materilal Safety Data Sheet

]Eynonyms: Iron filings, iron shavings, iron powdered

ormula CAS No.: 7439-89-6

Molecular Welght. 55.85

Hazardous Ingredients: Iron reduced Chemical Formula: Fe

FAUTION! COMBUSTIBLE.

PRECAUTIONARY MEASURES

eep away from heat and flame.

lSEE SECTION 5.
DOT Hazard Class: ORM-C

lhysical Data

EMERGENCY FIRST AID

ppearance: Metal granules or shavings.

dor: Odorless.

olubility: Insoluble, can react with water.
Boiling Point: 3000 C (5432 F) Vapor Density (Air=1) :No information

found.

elting Point: 1535 C (2795 F). Vapor Pressure {(mm Hg) :No information
' found.

pecific Gravity: 7.88 Evaporatlon Rate No information

found.
iire and Explosion Information _ SECTION 2
ire Moderate fire hazard in the powdered form when

xplosion:

ire Extinguishing Media:

pecial Information:

N S SN GEN. O

exposed to heat or flame. Can react with water to
liberate flammable hydrogen gas. Minimum ignition
temperature of powdered iron is 240 C (464 ).

Moderate explosion hazard in the form of a dust
when exposed to heat or flame.

Dry chemical only. Do not use water. Do Not use
carbon dioxide.

In the event of a fire, wear full protective
clothing and NIOSH-approved self-contained
breathing apparatus with full facepiece operated
in the pressure demand or other positive pressure
mode.

11




Reactivity Data ' SECTION 3

Stability: " Stable under ordinary conditions of use and

) storage. May air-oxidize. :

Hazardous Decomposition

Products: Reaction with water can produce hydrogen. Iron
oxide fume may be formed in welding operations.

Hazardous Polymerization: Will not occur.
Incompatibilities: Strong oxidizers. Water (including humid

atmospheres), halogens, acids, hydrogen peroxide,
nitrogen dioxide, and polystyrene.

Leak/Spill Disposal Information SECTION 4

Sweep, scoop or pick up spilled material. Package unreclaimable material for
disposal in a RCRA-approved waste facility.

IEnsure compliance with local, state and federal regulations.

IHealth Hazard Information SECTION 5
A Exposure/Health Effects
IInhalation: ' Granules or shavings are not expected to have
adverse effects. Excessive inhalation of dust may
n be irritating to the respiratory tract.
Ingestion: Extremely large oral dosages may produce
' gastrointestinal disturbances.
Skin Contact: No adverse health effects expected.
Eye Contact: No adverse effects expected but dust may cause
mechanical irritation.

Chronic Exposure: No information found.

IAggravat ion of
Pre-existing Conditions: No information found.

IB. FIRST AID

Inhalation: _ Remove to fresh ailr. Get medical attention for any
l breathing difficulty.

Ingestion:. ' Not expected to require first aid measures.

Skin Exposure: Wash exposed area with soap and water. Get medical

advice if irritation develops.

IEye Exposure: In case of contact, immediately flush eyes with plenty
of water for at least 15 minutes. Call a physician.

12




IC. TOXICITY (RTECS, 1982)

No LD50/LC50 information found relating to normal routes of occupational
Iexposure .

Occupational Control Measures SECTION 6
Airborne Exposure Limits: None established.
Ventilation System: In general, dilution wventilation is a
' satisfactory health hazard control for this

substance. However, 1if conditions of use create
discomfort to the worker, a local exhaust systém

I | : should be considered.

Personal Respirators For conditions of use where exposure.to the dust

(NIOSH Approved) _ is apparent, a dust/mist respirator may be worn.
For emergencies, a self-contained breathing ‘
apparatus may be necessary.

ISkin Protection: Gloves and lab coat, apron or coveralls.

Eye Protection: Use chemical safety goggles. Ccontact lenses
should not be worn when working with this
material.

IStorage and Special Information SECTION 7

_Keep in a tightly closed container. Protect from physical damage. Store in a
ool,dry, ventilated area away from sources of heat, moisture and
incompatibilities.

isclaimer:
%k ke d ok Ak Kok Aok ok K A e sk k%o vk sk ok ke Rk ok sk ke ke kb ek ok %k Ak ok vk sk e ke ok vk e ok e Sk o gk O ok ok e ok ke sk %k sk e ke % ok ok ok Kk ok ok ok Kk ok K ok ok ok

The information contained herein is provided in good faith and is believed to
e correct as of the date hereof. However, Mallinckrodt, Inc. makes no repre-
IEentation as to the comprehensiveness or accuracy of the information. It is
expected that individuals receiving the information will exercise their in-
dependent judgment in determining its appropriateness for a particular
urpose. Accordingly, Mallinckrodt, Inc. will not be responsible for damages
f any kind resulting from the use of or reliance upon such information.
NO REPRESENTATIONS, OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER
ﬁTURE ARE MADE HEREUNDER WITH RESPECT TO THE INFORMATION SET FORTH
EREIN OR TO THE PRODUCT TO WHICH THE INFORMATION REFERS.

Kok ok Kook ke ok ok ok ke ke sk kA kA k& Kk %k ok dk sk %k dk sk ok Jk sk vl ok sk e ok sk ok sk v ke sk sk Kk ke sk A ok ki ki Kk sk sk e K ok ok vk ok ok ke e ok dk sk ok de ok ok ke ok ko ok ko Kk ok K ok

Addendum to Material Safety Data Sheet

REGULATORY STATUS

- ay = -
b
0
c
o
®

Hazard Categories for SARA
Section 311/312 Reporting

Chronic Fire Pressure Reactive

X
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lr | SARA Sec. 313

SARA EHS Chemicals CERCLA RCRA

Product or Components Sec. 302 Name Chemical Sec.103 Sec.
Iof Product: RQ TPQ List Category RQ 1bs 261.33

l.IRON REDUCED (7439-89-6)  No No No No No No

SARA Section 302 EHS RQ:
lReportable Quantity of Extremely Hazardous Substance, listed at 40 CFR 355.

SARA Section 302 EHS TPQ:

Threshold Planning Quantity of Extremely Hazardous substance. An asterisk (*)
Ifollow1ng a Threshold Planning Quantity signifies that if the material is a
solid and has a particle size equal to or larger than 100 micrometers, the

Threshold Planning Quantity = 10,000 LBS.
SARA Section 313 Chemicals:
Toxic Substances subject to annual release reporting requirements
llsted at 40 CFR 372.65.

CERCLA Sec. 103:
Comprehensive Enviromental Response, Compensation and Liability Act
(Superfund) .

Releases to éir, land or water. of these haza-rdous substances which exceed the
Reportable -Quantity (RQ) must be reported to the National Response Center,
(800-424-8802); Listed at 40 CFR 302.4

RCRA
IResource Conservation and Reclamation Act. Commercial chemical product wastes
designated as acute hazards and toxic under 40 CFR 261.33

|
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IIALLIN Accession Number 31380
I ZINC METAL GRANULAR

Material Safety Data Sheet

Effective Date: 04-06-89 Supersedes 08-09-85
PRODUCT IDENTIFICATION:
gynonyms: Granular zinc; mossy zinc
ormula CAS No.: 7440-66-6 Molecular Weight: 65.37
' ﬁazardous Ingredients: Not applicable. Chemical Formula: 2n

PRECAUTIONARY MEASURES
s part of good industrial and personal hygiene and safety procedure, avoid all
nnecessary exposure to the chemical substance and ensure prompt removal from
skin, eyes and clothing.

I ' EMERGENCY FIRST AID

SEE SECTION 5.
OT Hazard Class: Not Regulated

;hysical Data

ppearance: Gray-blue granular or shiny, irregular lumps.
dor: Odorless.
olubility: Insoluble in water.
oiling Point: 907 C' (1665 F) Vapor Density (Air=1):No information
: found.
lelting Point: 419 C (787 F) Vapor Pressure (mm Hg):1 @ 487 C (909
i \ F)
Specific Gravity: 7.14 - Evaporation Rate:No information
! ' found.
ire and Explosion Information SECTION 2
IFre: X Zinc can melt under even moderate fire conditions
and will burn in air. Bulk dust in damp state may

heat spontaneously and ignite on exposure to air.

uLplosion: Fine dust dispersed in air in sufficient
concentrations, and in. the presence of an
ignition source is a potential dust explosion

I hazard.

Fire Extinguishing Media: Smother with a suitable dry powder (sodium

I ' , chloride, magnesium oxide). :

Special Information: In the event of a fire, wear full protective
clothing and NIOSH-approved self-contained

I breathing apparatus with full facepiece operated

in the pressure demand or other positive pressure
mode.

18




leactivity Data SECTION 3

tability: Stable under ordinary conditions of use and
! storage.
azardous Decomposition
roducts: Melted zinc produces toxic zinc vapor which
i oxidizes and condenses in air to form zinc oxide
fume.
'azardous Polymerization: This substance does not polymerize.
Incompatibilities: ‘ Strong acids, alkalies and oxidizing agents,
sulfur, halogens and some chlorinated materials.
l ’ Hazard is greatest under conditions where the

zinc is quite hot or molten.
leak/Spill Disposal Information SECTION 4

ontainer, preferably metal, for intermediate storage before reclamation or

!weep, scoop or pick up spilled material. Transfer to a suitable closed
isposal. Dispose in a RCRA approved facility.

Insure compliance with local, state and federal regulations.

ealth Hazard Information SECTION 5

A. Exposure/Health Effects

I;;;;;EI;I—I— ———————————————— When heated, the fumes are highly toxic and may
cause fume fever.

lngestion: May cause gastrointestinal disturbancés.

_ﬁkin Contact: Not expected to be a health hazard.

lye Contact: Small particles may cause mechanical irritation or

injury to the surface of the eye. Noticeable
discomfort, reddening and tearing can occur.

lhronic Exposure: No adverse health effects expected.

logravation of
re-existing Conditions: No adverse effects expected.

‘. FIRST AID

nhalation: Not expected to require first aid measures.

IFgestion: If swallowed, induce vomiting immediately by giving two
glasses of water and sticking finger down throat. Never
7 give anything by mouth to an unconscious person.
I&in Exposure: Not expected to require first aid measures.
e Exposure: Wash eyes with plenty of water for at least 15 minutes.
' If irritation develops, get medical attention.
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ﬂ: TOXICITY (RTECS, 1982)

IFO LD50/LCS0 information found relating to normal routes of occupational
xposure.

Occupational Control Measures SECTION 6

l[irborne Exposure Limits: -OSHA Permissible Exposure Limit (PEL): 5 mg/m3
b (TWA), 10 mg/m3 (STEL) for zinc oxide fume

, -ACGIH Threshold Limit Value (TLV): 5 mg/m3

l (TWA), 10 mg/m3 (STEL) for zinc oxide fume
Ventilation System: A local exhaust system which captures the

contaminant at its source is recommended to
prevent dispersion of the contaminant into the
workroom air.

%ersonal Respirators For conditions of use where exposure to the dust
NIOSH Approved) is apparent, a dust/mist respirator may be worn.
For emergencies, a self-contained breathing
l apparatus may be necessary..
Skin Protection: Wear protective gloves and clean body-covering
clothing.
. Eye Protection: Safety glasses. Maintain eye wash fountain
l and quick-drench facilities in work area.
Storage and Special Information SECTION 7

eep in a tightly closed container. Protect from physical damage. Store in a
cool,dry, ventilated area away from sources of heat, moisture and
'ncompatibilities .

. .
Kisclaimer:
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he information contained herein is provided in good faith and is believed to
be correct as of the date hereof. However, Mallinckrodt, Inc. makes no repre-

entation as to the comprehensiveness or accuracy of the information. It is
Jgxpected that individuals receiving the information will exercise their in-
dependent judgment in determining its appropriateness for a particular
@urpose. Accordingly, Mallinckrodt, Inc. will not be responsible for damages
Qf any kind resulting from the use of or reliance upon such information.

O REPRESENTATIONS, OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER

TURE ARE MADE HEREUNDER WITH RESPECT TO THE INFORMATION SET FORTH

REIN OR TO THE PRODUCT TO WHICH THE INFORMATION REFERS.
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I Addendum to Material Safety Data Sheet
REGULATORY STATUS

' This Addendum Must Not Be

Detached from the MSDS
Identifies SARA 313 substance(s)




lmy copying or redistribution of the MSDS
must include a copy of this addendum

I Hazard Categories for SARA
Section 311/312 Reporting

l Acute Chronic Fire Pressure Reactive
l SARA Sec. 313

SARA EHS Chemicals CERCLA RCRA
Product or Components Sec. 302 Name Chemical Sec.103 Sec.
uf Product: RQ TPQ List Category RQ 1lbs 261.33
ZINC METAL GRANULAR

, '7440—66—6) - No No Yes No 1000 No

SARA Section 302 EHS RQ: :
eportable Quantity of Extremely Hazardous Substance, listed at 40 CFR 355.

SARA Section 302 EHS TPQ: ‘
'hreshold Planning Quantity of Extremely Hazardous substance. An asterisk (*)
iollowing a Threshold Planning Quantity signifies that if the material is a
olid and has a particle size equal to or larger than 100 micrometers, the
Threshold Planning Quantlty = 10,000 LBS. :

IARA Section 313 Chemicals:
Toxic Substances subject to annual release reporting requirements
llsted at 40 CFR 372.65.

ERCLA Sec. 103: :
omprehensive Enviromental Response, Compensation and Liability Act
Superfund) .

Releases to air, land or water of these hazardous substances which exceed the
feportable Quantity (RQ) must be reported to the National Response Center,
800-424-8802); Listed at 40 CFR 302.4

CRA: .
esource Conservation and Reclamation Act. Commercial chemical product wastes
esignated as acute hazards and toxic under 40 CFR 261.33

.
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llALLIN Accession Number 31382

oy ZINC METAL POWDER

l Material Safety Data Sheet
lrffective Date: 04-06-89 SS;;LQ;;;;'BQZBBIBQ ————————
"PRODUCT IDENTiFICATION:

gynonyms: Powdered zinc; blue powder

ormula CAS No.: 7440-66-6 Molecular Weight: 65,37
iazardous Ingredients: Zinc Chemical Formula: Zn
PRECAUTIONARY MEASURES

MVARNING! HARMFUL IF SWALLOWED OR INHALED. COMBUSTIBLE. MAY FORM
OMBUSTIBLE DUST CONCENTRATIONS IN AIR. .

eep away from heat and flame.

eep container closed.

Use with adequate ventilation.
\Iash thoroughly after handling.

@void breathing dust.

. EMERGENCY FIRST AID

Bt swallowed, induce vomiting immediately by giving two glasses of water and .
sticking finger down throat. Never give anything by mouth to an unconscious
erson. If inhaled, remove to fresh air. If not breathing, give artificial

iespiration. If breathing is difficult, give oxygen. In all cases call a
hysician. ' . '

SEE SECTION 5.

lOT Hazard Class: Flammable Solid

Physical Data

gppearance: Gray or bluish-gray powder.
dor: Odorless.
olubility: Insoluble in water.
oiling Point: 907 C (1665 F) Vapor Density (Air=1) :No information
found. '
Melting Point: 419 C (787 F) Vapor Pressure (mm Hg):1 @ 487 C (909
. F) -
pecific Gravity: 7.14 _ Evaporation Rate:No information
found.
IFPA Ratings: Health: O Flammability: 1 Reactivity: 1
'ire and Explosion Information SECTION 2
Fire: Zinc powder is not pyrophoric but will burn in
air at elevated temperatures. Autoignition
l temperatures are approximately 680 C (dust cloud)

or 460 C (layer). Bulk dust in damp state may
' heat spontaneously and ignite -on exposure to air.
' Releases flammable hydrogen gas upon contact with
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M

,ﬁxplosion:

&ire Extinguishing Media:

gpecial Information:

Stability:

lazardous Decomposition
Products:

t

<

azardous Polymerization:

{

Incompatibilities:

-_— e

acids or alkali hydroxides.

Fine dust dispersed in air in sufficient
concentrations, and in the presence of an
ignition source is a potential dust explosion
hazard.

Smother with a suitable dry powder (sodium
chloride, magnesium oxide). '

In the event of a fire, wear full protective
clothing and NIOSH-approved self-contained
breathing apparatus with full facepiece operated
in the pressure demand or other positive pressure
mode.

SECTION 3

Stable under. ordinary conditions of use and
storage.

Hydrogen in moist air, zinc oxide with oxygen at
high temperature. Zinc metal, when melted,
produces zinc vapor which oxidizes and condenses
in air to form zinc fume.

This substance does not polymerize.

Zinc powder can react violently with sulfur and

halogens. Dangerous or potentially dangerous with

strong oxidizing agents, lower molecular weight
chlorinated hydrocarbons, strong acids and
alkalies.

.geak/Spill Disposal Information SECTION 4

emove all sources of ignit

ion and provide mild ventilation in area of spill.

ubstance may be pyrophoric and self-ignite. Clean-up personnel require

u
itotective clothing, goggles and dust/mist respirators.

111 in a manner that does
zinc in a closed container

!éalth Hazard Information

Inhalation:
|

not disperse zinc powder in the air and place the

for recovery or disposal. Dispose in a RCRA approved

!acility.
nsure compliance with local, state and federal regulations.

SECTION 5

No adverse effects expected but dust may cause
mechanical irritation. The effects may be expected
to resemble those of inhaling an inert dust; '
possible difficulty in breathing, sneezing,
coughing. When heated, the fumes are highly toxic
and may cause fume fever.
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'ngestion:

- e

lkin Contact:

Iye Contact:

'l:hronic Exposure:

Aggravation of

Extremely large oral dosages may produce
gastrointestinal disturbances, due both to
mechanical effects and the possibility of reaction
with gastric juice to produce zinc chloride. Pain,
stomach cramps and nausea could occur in aggravated
cases.

No adverse effects expected but dust may cause
mechanical irritation.

No adverse effects expected but dust may cause
mechanical irritation.

No adverse health effects expected.

impaired respiratory function may be more

Iire—existing Conditions: Persons with pre-existing skin disorders or

Inhalation:

“Ingestion:
Skin Exposure:
i

Eye Exposure:

l. TOXICITY

susceptible to the effects of the substance.

Remove to fresh air. Get medical attention for any
breathing difficulty.

If swallowed, induce vomiting immediately by giving two
glasses of water and sticking finger down throat. Never
give anything by mouth to an unconscious person.

Wash exposed area with soap and water. Get medical
advice if irritation develops.

~Wash eyes with plenty of water for at least 15 minutes.

If irritation develops, get medical attention.

(RTECS, 1982)

‘1!0 LD50/LC50 information found relating to normal routes of occupational

xposure.
‘ccupational Control Measures SECTION 6
Airborne Exposure Limits: -OSHA Permissible Exposure Limit (PEL): 5 mg/m3
(TWA), 10 mg/m3 (STEL) for zinc oxide fume
I ~ACGIH Threshold Limit Value (TLV): 5 mg/m3
(TWA), 10 mg/m3 (STEL) for zinc oxide fume xide
fume.

entilation System.

D rsonal Respirators
IOSH Approved)

- e e e

A local exhaust system which captures the
contaminant at its source is recommended to
prevent dispersion of the contaminant into the
workroom air.

- For conditions of use where exposure to the dust
is apparent, a dust/mist respirator may be worn.
For emergencies, a self-contained breathing
apparatus may be necessary.
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'Skin Protection: Wear protective gloves and clean body-covering

clothing.
I%ye Protection: ' Use chemical safety goggles. Contact lenses
should not be worn when working with this
B : material. Maintain eye wash fountain and
l quick-drench facilities in work area.
Storage and Special Information SECTION 7

eep 1in a tightly closed container. Protect from physical damage. Store in a
cool,dry, ventilated area away from sources of heat, moisture and

lncompatibilities .

®isclaimer:
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he information contained herein is provided in good faith and is believed to
l[e correct as of the date hereof. However, Mallinckrodt, Inc. makes no repre-
sentation as to the comprehensiveness or accuracy of the information. It is
s xpected that individuals receiving the information will exercise their in-
Eependent judgment in determining its appropriateness for a particular
urpose. Accordingly, Mallinckrodt, Inc. will not be responsible for damages
of any kind resulting from the use of or reliance upon such information.
l_g REPRESENTATIONS, OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF
RCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER
NATURE ARE MADE HEREUNDER WITH RESPECT TO THE INFORMATION SET FORTH
‘EREIN OR TO THE PRODUCT TO WHICH THE INFORMATION REFERS.
{
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- Addendum to Material Safety Data Sheet
! REGULATORY STATUS

This Addendum Must Not Be
I Detached from the MSDS
Identifies SARA 313 substance(s)
Any copying or redistribution of the MSDS
iust include a copy of this addendum

Hazard Categbries for SARA
Section 311/312 Reporting

l_ Acute Chronic Fire Pressure Reactive
' X X X
SARA Sec. 313 .

SARA EHS Chemicals CERCLA RCRA

'toduct or Components Sec. 302 Name Chemical Sec.103 Sec.
Product: RQ TPQ List Category RQ 1lbs 261.33

'INC METAL POWDER
(7440-66-6) No No Yes No 1000 No

Section 302 EHS RQ: '
eportable Quantity of Extremely Hazardous Substance, listed at 40 CFR 355.




':ARA Section 302 EHS TPQ:

Threshold Planning Quantity of Extremely Hazardous substance. An asterisk (*)
"0llowing a Threshold Planning Quantity signifies that if the material is a

lEolid and has a particle size equal to or larger than 100 micrometers, the
hreshold Planning Quantity = 10,000 LBS.

ARA Section 313 Chemicals:

oxic Substances subject to annual release reporting requirements
listed at 40 CFR 372.65.
!ERCLA Sec. 103: _

omprehensive Enviromental Response, Compensation and Liability Act

iSuperfund)

eleases to air, land or water of these hazardous substances which exceed the

Reportable Quantity (RQ) must be reported to the National Response Center,
800—424—8802); Listed at 40 CFR 302.4 ' -

RC

lesignated as acute hazards and toxic under 40 CFR 261.33

esource Conservation and Reclamation Act. Commercial chemical product wastes
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APPENDIX C

CALTBRATION, OPERATION AND ROUTINE MATINTENANCE -
PROCEDURES FOR FIELD EQUIPMENT
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INTRODUCTION

The Model OVA 128 CENTURY Organic /apor
Analyzer (OVA 128) 1s manutactured 1in
thcee configucacions. These acet

e Basic Flame lonization Detector tor
MON1ItOring total hydrocacoons

e Gas chromatograpn supplied with two
coluans

®© Gap chromatograpn tri-column for
Baengane Anaiysis.

A battory chacger can be ortdered for
either 120 V ac, 60 Hz ocr for 220 V
ac, 50 Hz. Classaifications ace:

- FM careified for use in Class
I, Groups A, 8, C, and D, Di-
vigion L hazacdous environ=-
ments.

- BASEEFA certified 1ntrinsi-
cally sate, £x 1b, for LIC,
Zone L, Tamoecature Class T6.
sASEEFA No., 7/56002/8 std. 3TA
3joa7.

Accessocien tor the OVA 128 ﬁtez

- Steip Chart Recocrdec - either
P4 or BASEEFA certified.

- Activated Charcoal Filtec Assam-
bly - used for zecoing the
analyzer 1n a contsminataed
envictonment. Also uvaed with
dossicant as & moisture trap.

P - Semple Oilutor Acgembly for
1011, 25:1, ocr S0:l somple
dilution.

- Septum Adaptar for diceect, on-
lin® injection with the GC.

- Poreable [sothermal Pack (PIP)
for tempecature contzol of GC
columns.

Tha OVA 128 is a sonsitive inocrument
designed to measuty trace quantities
of organic macocrials in aic. It 48
essentaally a flame ionigation dotec~
tor such as utilized in laboratory gas
chromacograpns and has similac analy-
tical capadilities. The flame ioniza-~
tion detecctor is an almost universal
detector (or org9anic compounds with
the sengitivity to measute in tho
paeces peor million cange (V/V) in the
progsence of atRospheric moisture, ni-
trogen oxides, carbon monoxide, and
cacbhbon dioxide.

M1 811-132
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The instrument has broad application
since 1t has a cnemicaily cesistanc
11f sampling Ssystem ana can pe ceadily
calibrated to measuce aimost all or-
ganic vapors. It has a singlie li-
neacly scaled creadout from 0 ppm to 10
ppm witn a Xxl, Xx10, and X100 range
switen. fhis range expansion teatuce
provides accutrate ceadinas across &8
wide concentration cange with eichet
10, 100 or 1000 ppm tull scale defloc~
tion. Oesigned (Or use as a pocrcaole
survey lnstrumont, i1t can also be
readily adapted to fixed cemote acni=
toring or mopbile installations. it is
1deal for the determination of many
organic air pollutants and for monma=
tocing the air 1n potentially concama=
nacted aceas.

The OVA 128 is cectified by Pactory
Mutual Research Corpocation (FN) for
use in Class [, Gcoups A. 8, c, & 0,
pDivision I hazacdous locaciona. Simi=-
laz foraign certifications nave been
coetained, Lncluding BASEEFA. This
requitement 13 egpecially significanc
in Lndusccies where voiLatile flammsaoio
paetroleum oc chemical producta ace
manufactured of used ana for i1nstLu~
meats which are ugad 1n porcable suc~
vaying ot for analyzing congcentracionsy
of gases and vapocs. Such instcruments
must be incapaolo, under notmal of
abaormal conditions, of causing igni-
tion of hazagdous mizgures in the aic.
in ocdec tO maintain the cectified
satety, 1t is important that che pre=
caueions outlined in cthis manual be
practiced ond that no modificactions be
nade €O thedo i1nstrumencs.

tt iz hagnly recommended that tho on-
vize manual be cead befocre opegating
the instrusent. [t i8 essenatial that
all portions relating to satety of
opecotion and maincenance be tho-
tougbly undecgstood.

Reference Literature

Mt 611-101 Oporation of Tri=Column GC
option

~ M2 611-102 Opecacion of Dilutor Kit

MI 611-105 Opecation of Portable [so=
checrmal Pack
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GENERAL DESCRIPTION

The OVA 123 Analiyzer is designed to
iet@ct and meossure nazacdous organic
73pocs and gasgses found 1n most indus-
tries. [t has proad appliication since
it has a cnemically resistant samoiing
system and can be calibrated to almost
1ll organiec vapocs. [t can provide
iccucate Lndicacion of jas concencra-
t1i9n 1n one ot three canges: O to 10
Ppms 0 to L00 ppus or 0 to L000 ppnm.
w“hile designed as a lLightweignt por-
taole instrumenc, LT can be pecma-=
nently 1nstailed to monitor a fixed
point. .

The i1nsctryment utilizes tne principle
ot hydcogen tlame Lonizaction tor detec~
t10n and measutement of organic va-
freoen, i 1nnoerument neasuces organir
74PUE CONCENCIALION DY pCcoducing a
{eSPONSEe to an unrnOuYn sample, winich
7an oe celated to & gas ot knawn com-~
SosSi1tion o which the instrument Nas
-{@viousiy Ocun caiidctatea. Juring
tucmas sUulvey mode operaticn, a con=
Z1Nuous sampi@ 1S dcawa 1nto the prooe
and tranamicted tO tne dotector cnham-=
nee by an inceenal pumping systen.

SIOE PACK ASSEMBLY - - - l

The sample stream 13 mectered and
sasseda tnrougn particle filtars cefore
}eacnan the detector chambor. .nside
the detector chamber, the sample 1is
exposed to a hydcogen (lame wnich
ionizes the organic vapors. ~hen mose
organic vapotrs bucn, chey lLeave posi-
tively charged carpon-concaining ions.
An electric field drives ctnhe 10ns to a
collecting electrode. As the positive
Lons ace collected, a current corres-
ponding to the collection race 1S gan=
erated. This current 1S measuced wich
a linear electromecer preampiifier
whilch has an output signal propoc-
tional to the ionization curcent. A
signal conditioning amplifier 1s used
to ampiify the signal from che preamp
and to condition 1t for subsequenc
meter oc emtecnal recordaer display.
The display 1s an integeal parc ototn.
Probe/Readuut Aczimoly ana nhas 270
scale deflecctaon.

In general, the nvdrogen (lame ioniza=
-ion detector 1S more sensitive tocC
'lydcocaroons tnan any otner cCiass ot
organic compounas. The response of
the UVA vacgies from compound tO com=
pound, but g9ives cepeataole results -
with all types of hydrocaroons: i.e...
saturated hydrocaroons (alkanes), un=
saturated hydrocacbons {(alkenes and
alkynes) and acromatic hydcocacoons.

|
'
L

. PROBE'REACOUT
ASSEMBLY
RECORDER
CONNECTOR
. \‘
IGNITER BUTTON ——p §
EARPHONE JACK ——b .
SAMPLE
CONNECTOR .
READOUT s - — .
CONNECTOR UMBILICAL CORD
AEFILL CONNECTOR

PIGURE 2
PORTABLE ORGANIC VAPOR ANALYZER
Model OVA 128




Typical resoonse of various nvdrocar-
oons, reiative =D Tecnane 1s as fol-
Lows:*

Compound lelative Response (percent)
Methane 100 (ceference!
Heszane 70

Propane 64

N=buctane 61

Nepentane 100

Ethylone 85 .
Acetylene 200

B8angene 150

Toluene : 20

Ethane 90

Compounds containing ozygen, such as
alcohols., ectnecrs, aldehydes, carpelic
acid and esters give a lower response
than that obsecrved for hydrocaroons.
This is parcicularly noticesadle with
compounds having & high ctatio of oxygen
to carbon such as ctnhe lower memoers of
egch series wnich have one, two or three
catbons. +ith compounas containing
higher numoers of <“aroons, tne effect 1s
diminisned to such an excent thact the
responsc L3 similiar to that of the corres-
ponding nydcocacoons.

Nitrogon-containing compounds (t.e..
amanes, amides, and nittiles) tespond iIn
a sanner gimilac to that obsecved for
oxygenatad materials. Halogenataed com-~
pounds also shovw a lover relativa ce-
sponse as compaced with hydrocacvons.
Matecrials containing no nydrogen, such

ag cacbon tetrachloride, give the lowest
respongses the presence of hydcogen in

the compounds resuldts in higher relative
responses. Thus, CHCly givas a much
higher respansa than doas CCly. ASs in
the othoc cases, wvhen the cacbon to halo-
genR ratio is S5:1 or greatar. the reogponse
will be similar to that onsecved for
simple hydrocarbons.

*NOTE: Each OVA detector will have

slightly diffocent. responses toc
organic vapors celative to methane.
The user snhould decormine cesponses
foe his individual instrument.

The typical response ot various com=
pounds relactive to mechane 13 as fol-
lovwnos

KETONES
Acstone 60
MethylL ethyl ketone ao
Methyl isobutyl xetone 100
ALCOHOLS
Methyl alconhol 13
Ethyl 23
[sopropyl 65
HALOGEN COMPOUNDS
Cacbon tetrachloride 10
Chlorofora 63
Triehlorosetnhylane 10
Vinyl chlocride 35

11 811-132
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The OVA has neqaligible response to cac=-
son monoxide ana caroon aioxide wnich.
due to theif structure, co not produce
appreci3oie 10nS 1n the cecector Clame.
Thus, other Organic macterials may De
analyted 1n the presence of CO and COZ'

Applications

(1) Mepsurement of MOST tOxi¢ OCganic
vapors presaenc in i1ndusery toc
compiiance with Occupationail
Safety and Health Acministration
(OSHA) requirements.

(2) - Evaluation and monitoring appli-
cacions in the aic tollution field.

(3) Soucrce identificacion and measuro-
ment for fugitive emi1sgions
(loaks) as defined ty EPA.

(4) Forensic science apflications.

'S) Concrolling and monitoring acmo=
spneces i1n nanutactiIing ana pack-
aging opecracions.

{6) Leak detection related to vola-
. tile ftuel handling ejuipmonc.

{7) Honitoring the background level
of octganic vapors at hazardous
wante sites.

(8) Quality concrol proceduces qeaced
to leaxk checking, pressurized
systam checks, combustion effi-
cienCY checrs, etc.

Major Festures

The basic instrument consists of two
mojor assomblies. the Prcoa/Readouc
Agsemply -and the Side Pacx Assemply
(See Figuce 2). The reccrdet 1S Op-
tional on all models. but i3 normally
used with all 1nstrumencts wnich incor-
porate the GC Option. The output
metet and alarm level ad)uscments are
incocpocated 1n che Probes Readout
AgSemDly.

The Side Pack Assembly ccntains the
ceR81NLAG Operating concrols and in-
dicacors. electronic circuitry, detec—
tor chaspecr., hydrogen fuel supply, and
electrical power supply.
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Jther major features are: l.neac scale
readouc, Jipproximateiy two second ce-
sponse time ana portaole operating

t1me of 8 hours for fuel supply and
sattecy pacx. A battery tese teacure
sllows cnarge condaition to be read on
the mecer. Hydrogen tlame-ouc 13 s19-
nified by an audible alacrm plus a vi~
sual indication on tne mecter. The
Lnsegument contains a frequency modu-
laced detection alarm wnich can oe
prtesec to souna at 3 desired concontra-
tion levei. The frequancy of the detec-
tion alarm vacrtes as a function of de-
tected level giving an audible i1ndica-
ti10n Of Organic vapor coneentration.

An earphone |8 provided to allovw the
opecrator to heac the alarm in, noigy
acess oc ta avolid disturding workors.

Ouring use, the Side Pack Assemply can
be catcica Dy tho opetracor on eiLthec
hi1g left or right side or as a dack
pacx. The ProbesReadout Assaapiy can
be detached from the Side Pack Assem=~

Zly ana di1533nemoled tor scansport ana
stocaga.
Standard Accessories

A vacgirety of sampiing fixtures can De
used. In addition, smail diameocor
tubing can be used fOr remote sampiing
ar elecerically insulated flexible

ez tensions can be used {Oocr places that
are difficuls to ceaen.

Telescoping Probe

Peobe length can be i\ncreased ot do-
cceased ovec a 22 to )0 ineh cange toQ
suit the individual user. A knuclad
locting nut 13 used to lock the pcodbe
at the desiced lengen. The pecode 13
attacned to the Resdout Asseaoly.

Whon appropriate, the probe 18 ce~
placed with a Clode Acea Saapier, wnich
LS supplied as a standard accessory.

Sampiing Accesscories
Pare Number Deseription
510125-~-1 Closae area samplor -~

Connects ditectly to the
readout asaembly.

510039-~1 Toleecoping vend -~
Adjustapie lengeh -~-ac-
coamodates the probe
ligted below.

510126~-1 Tubular area sampler -
Used with the tale~-
scoping wand.

Particulate Filters

The primacy filter of porous stainless
steel 13 lLocacted benind tne samoie
inlet connector (see Side Pack Assema~
bly drawing). In addition. a replace~
able porous mectali filter is inscalled
in che °"close acea” sampier.

Carrying Case

An instfument carcying case 13 pco-
vided to transport, snip ana store the
digagsempied ProvesReadout Assemdly,
the Side Pack AsssEbiy and other equip—

Specifications

READOUT: O to L0, 0 to 100, O to 1000
(linaac)

SAMPLE FLOW RATE: |l Ll/2 to 2 1/2
litee per minute at 229C, 760 mm,
Jysing close area samoiec

RESPONSE TIME: Approximate.y 2
saconas for 900V of final cead-
LNGe

PR!NAH!OELBCTnICAL POMER: 12 volt
(nomanal) bacgery pack.

FUEL SUPPLY: Approzimacaely 75 ml
volume tank of pure nydcrogen,
magimum presguce 2400 psig, fill-
able in casoe. .

HYDROGEN FLOW RATE: Factory set
12.9 +0.S5 ol/min (minus GC op=
viea) L1.0 ¢0.5 mL/min (GC
nodels)

PORTABLE OPERBATING TIME: Minisum 8
hougs wich bacttery tully chagqaed,
hydgcogen RLassuce ac 1800 psig.

PHYSICAL DIMBHMSIONS: 9° x 12° x S5°
(229 s 2 )03 mme x 127 mm)
Sidepack only.

WEIGHT: L2 pounds (5.5 kg)

(sidepaca and hand-held prode
ansenmbly)

DETECTION ALARM: Audible slara plus

neeet indication. Usec pcoset :o‘

desiced level.

FLAME-OUT ALARM: Audible alacs plius
mnetee indication (needic drops
off scale in negative digzoceion).

BATTERY TEST: Battecry chacge condi~-
tiocn i1ndicated on ceadout mecer.
Upon activacion of momencacy con=
tage svitch, a meter reading
abowe the indicator lino asans
that thore is ¢ houcrs minicdus
segvice life remaining (at 22°C).

FILTERS: In-line sintaced metal £il-
toes will remove pacticlies lacger
cham L0 amiczons. °

OP!IA?!QG TEMPERATURE RANGE: 10°C to
40

MINIMUM AMSEENT TEMPERATURE: 15°C for
flame lgnigion (coldsetactl.
ACCURACY: B8ased on the use of 8 calli-
bration gas for cach rcanges




Y1 611-432
Pago S

Accugacy 0 Vot

Calibration Jperating ] individuai Fa:ll Scrle
Temp. "7 Temo. " ° ASY -3 ]
20 to 25 20 to 5 20 Y =i
20 to 25 10 to 40 =20 20 =)

2ELATIVE HUMIDITY: 3\ to 95V, Effect
. on accuracy: +20% of individual
full scale
RECORDER OUTPUT: 9 to 5 volts s
MINIMUM DETECTABLE LIMIT (METHANE):
- 0.2 ppa
STANDARD ACCESSORIES:
L. Instrument cacrying and
storage case
2. Hydrogen tuel filling hose
assembly
. Battary chacget
. Earpnone
. Various sampling fixtuces
. Maintenance tQolL K1t
. Operators manual (2 eacn)
. Padded leacher carcying straps

BATTERY
HEX KEY COLUMN CHARGER

PIGORE 3
OVA=~128 ANALYZER COMPONENTS
(Gag Chromacograph Model Shown)
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OPERATHNG PHOCEDURES ‘ L 2) HYDROGEN. SUPPLY PRESSURE [ndica-

i

' E A SE =

Comntrols and Indicators

ror - LOw pressure gauge usea to
sonitor hydrogen pressucre at the
capslla:y'tes::xc:o:.

SAMPLE FLOW RATE Indicacoc -

Sidepacx Assenoly 1))
Indicator €O MONLtOf Ine sampie
1) [NSTR/BATT Test Switcn® - Three flow cace.
posi1tion togglie switch controls ’ )
all instrumenc eiectrical power L4} REFILL CUNNECTION - 1 in AN fit-
except the pump ana ilacm power. ting to connecct cthe hydrogen re-
[t also permits aisDliy of the fill nhose to the instrumenc.
battery cnagtge congition on the
ceadout necer. 15) REFILL VALVE - Valve to cpen one
end of the instrument fuel tanx
2) PUMP (ON/OFF) Switch*® - Toggle tor refilling wich nydrogen.
ZWiIkCA cuntfuis power tO the i1ncer=’
n3l pump and audio dijcms. 16) CARPHONE JACK - Ugsed to connect
the eacphones speakac 1S di1saoled
1 [.jnicer Switch = “omencacy push <nhon earpnone s used.
LUtEON Swit:n connect @ Jowet €O
The wgnater cull 1o tne detentor 17} VOLUME XKnob - Potentiomrter ad-
CHAMOEC und simuttaneonsly Jdis- juses the volume of the incecnal

6)  GAS SELECT KNOB (span congrol) - Probe/Resdout Assembly
Ten=turn dial ceadout potantio- -1
mee@r sSets the gain ot tha iascLu~ %) Metcor - Lineac scaled 270 metcar
ment (commonly cefeerrnrd to as displays the output signal level
span conctrol). in ppm.

I Recogder Connector - Fivee=pan ) Alagm Lavel Adjust Knob - Pocen~
connector used to connect the tiometer (located on the back of
instgumane to an estecnal recoc- the Readout Assemply) 1S ugsed to
der with the Ctollowing pan connec= set the corcentgation level at
riong: which the audible alagm is actu=

- acaed.
Pin E'- + 12 V de
Pin # - Gcound .
Pin B8 ~ Signad 0 t2 5 V de

3) Chacgor Cc gor - dNC ctor
used to connect the battery pack
rO cthe battecy chagger.

1) HYDROGEN TANK VALVE - /alve used
to sugciy :° -lose off the fuel
Supply trom - ie hydrosen tank.

10) HYDROGEN TANK PRESSURE Indica-
tog - High pressucte Jauge mea=
sur@s pressuce in the hydrogen
fuel tanz wnich 18 an i1ndication
of fuel supply.

11) HYDROGEN SUPPLY VALVE - Valve
used to supply or close off hy-
drogen tuel to the drtector cham-
bee.

*gpecial Switch -~ switch handle must be
pullad to cnange position. This pre=
vents accidancal movement.

I

cunnects powefr to PuUTD.

"“LIBRATE Switcn tz3r1e seiector)
clects tae desirel o anae: L3

1 oeo L0 opm); LY (. o WO ppm:

<100 (0 to L1000 ppm).

ANLIBRATE ADJUST (2o Knnd ~Fo-
tentiometer uscd tu Suefo” the
Lnsteument.

.3

spesacr and eacphone.

Readout and Sample Lonnectors -
Jsed tO connect tne sampie nose
iad umoilical cocrg trom cne Probes
Readout to the Side Pacx.

Controls and lIndicatocs




Startup Procedure

aj

o)

c}

9)

h)

i)

k)

Czanect :ne PropesReadout Assem=
oly to the Sidepacrk Assemply by
actaching he saapie line and
electronic jack to tne Sidepack.

Selact the desired sampbe probe
(close acea sampiler or talescop=
ing probe) and connect the probe
handle. :Zefore tigntaning the
knugled nut, cheeck that the probe
accassory 1s firmly seated
agasnst tne flat seals 1n the
prooe nanale ana 1n the tip of
the teliescoping probe.

Move the [nstrsB8att Switch to the
tost position. Tha mecor needlo
should move to a point beyond the
white line, indicacing that the
integral battery has moce than 4
hours of cpecacting life before
cecharging is necessaty.

“ove the [nstrsBatt Switen to the
"IN® position and allow a 3 minute
wacm=up.

Tucn the Pump Switch on.
Use the cCalibrate Adjust knob to

set the mecer needio to cthe lavel
desired for activating the audi-
ble slarm. I[f this alaca level
is othor than zoto, the C

Switeh must be set to the appco-
priate range.

Tura the Volume Knob fully clock-
vige.

Using the Alagm Levat Adiung knob,
tuen the kRnob v=-:.. .x@ audible
alacm 13 activataa.

Move the Calibrate Switech to X1
ang adjust the meter reading to

tero using tne Calibrate Adjust

(zeco kxnoo).

Open the hydrogen Tank Valve L or-
2 tucns and obsetve the readang
on the Hydrogen Tank Pressuce
indicator. Approzimately LS50
PS1 of pressure 13 required for
eachi hour of operacion).

Open the Hydrogen Supply Valvg 1

or 2 tucns and obsectve che cead=

ing on the Hydcogen Supply Prese

suge Indicator. The reading
shouid be oetwecn 8 and L2 psi.

With GC instrument, a column
or jumper must be \nstalled.

m
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Aftec approximately onae minute.
deptess the igniter 3utton until
the nydcogen tlame .ignts. ‘he
matet neeale will travel upscaie
and bagin to cead “Total Ocganic
vapocs”®. <Caution: Oo not depcess
igniter for more than 6 seconas.
1f flama does not ignite, wait
one minute and try again.

The instgument 1s cnady for use.
NOTE: [f the amoient bacxgcoung
organic vapors ace ‘zaroed out”®
using the Calibrate Adjuse xnob.
the meter needle mav move otf-
scale 1n the negative direction
when the OVA is moved to a loca~
tion wath lower bacxground. [I
the OVA is to be used in the 0 to
10 ppm ranga, it should be
°z0r0ed” in an acea with very lovw
background. A chac~oal tilter
(Part No. 510095-1) can bo used
to generate the clean background

sampla.

Operating Procedures

The tollowing procedure desctibos opeca-
tion ot the OVA i1n the “liurvey Mode"
to detect total organic apots.

b)

Set the CALIBRATE Switech to the
degiced range. Survay the ostees.
of intecest while observing the
meter and/oc listening for the
audible alarm indication. For
eage of cperaction. carry the Side
Pack Assembliy positioned on the
side oppousite the hand vhich holds
the Probe/Readout Assemdbly. For
btoad surveys ocutdoors, the pick-
up fizture should be positioned
gsaveracl feet above ground level.
When making quantitative readings
of pinpointing, the pickup fix=
ture should be positioned at the
point of inceraest.

When organic vapocrs are detected.
the meter pointer will move up-
scole and the audible alaca will
sound vhen the setpoint 1is ox-
caeded. The frequency of the
alagm will increase as the detec-
tion level increases.
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{f the flame=ouer aiarm is ictuaced.
cCheck tnat tne pump 1s cJ4nning, then
press cnhe 1gniter outton. LJUnder nor-
mal conditions., f{lame=out results from
sampling a gas mixcure tnat 1s above
the lLower expiosve ievel w~nicnhn causes
the nydcogen tlame cto excinguisn., if
this 13 the case, ceignition LS all
that 1s cequifed t9 fesum® MONL1EOCiNg.
Another possible cause for flame-out
18 testriction of the samoie (low lLine
which would not allow suificient air
\Nto the chamber to sSuppoert combus<
zion., The nocmal cause f{o2¢ such re-
seriction 1S a clogged parcicle Eil-
tec.

[t should be noted that the chambar
exhdudt pore 1S on the pbottom of the
C33@¢ and hlocking this port with the
e wi il ccaume flurtnationa and/ot
tLames ot

Shut Down Procedure

fhe following proceduce should be tol-
lowent for shut down ot the equipmanc:

A, Cloge HYDROGEN TANK VALVE

u. Close HYDROGEN SUPPLY VALVE

C. Move INSTR Switcn to UFF

i), wait 9 seconds and move PUMP
Swateh co OFF. [NSTHUMENT (S NOW
IN A SHUT DOWN CONFIGURATION.

Fuel Refiiling

nR. 28 . 30
ged b,

a) The instrument and tlie chacgec
shouid be completely snut down
ducing nydcogen canx cefilling
Qopecractions. Refilling shoulid be
40ne® 1n a ventilated actea. THERE
SHOULD BE NU PUTENTIAL IGNITERS
OR FLAME [N THE AREA.

1] [{ you are maxing cthe ficst f£ill-~
1ng on the inscrumenc oc L€ the
€illing hose nas been allowed to
€ill with aic, the £illing hose
should be putged with hydrogen
peror to filling che inscrumenc
tank. This purQing 1S not re=
quiced tur subsequenc tillings.

c) The filling hose assembly should
be left attached to the hydcogen
supply tank when possible. En-
suce that the FILL/BLEED Valve on
the inscrumanc end of the hose 18
in the UFF posicion. Connect the
hose to the refill connection on
the Side Pack Assembly.

) Cpen'cne nydrogen suppiy bocttle
valve siigntly. 2Jpen tne REFILL
UNLYE ana the HYDROGEN TANK VALVE
on the inscrument panel and place
the FILL/BLEED Valve on the £1ll-
\ng hose assemoly in cne FILL
position. The pressure in tne
Lnstgument tank will be i1ndicaced
on the HYDROGEN TANK PRESSURE
Indicator.

e) Aftec the 1nscrument fuel tamk 13
filled, cilosa tne REFILL ALVE on
the panel, :ne FILL/BLEED Valve
on the fill.ng nosa assemoly and
the hydrogsen supply bottle vaive.

£) The hydrogen crapped in tne nose
should now oe bled off to atmo-
sphecic pressure. CAUTION snouid
h@ used In this opecation as de-
secibed i\n Step (9) below, since
the hosa will concain a signifi-
cant amount of hydrogen Jut high
Jressuce.

7 we nose is oled by turning cne
FILL/BLEED Valve on tnhe tilling
hose assemdly to the BLEED posi-

" tion. After cho hose 1s blod
down tu atupnpnorlc pressuce, the
FILL/BLEED Valve snould be tucned
to the FILL position to allow the
hydgogen trapped in the connec-
taon fittings €O 9O into tho hose
Jssembly. Tham. again, tucn the
FILL/BLEED Valve to the BLEED -
posstion and exhaust the trapped
hydtogen. Thaem turn the FILL/
BLEED Valve to OPF to keap the
hydtogen at ona actmosphere in. tha
hoge 80 that ac the timge of tha
nest €llling thece will be no air
tceppad in the tilling line.

h) Close the HYDROGEN TANK VALVE.

i) With the HYOROGEN TANK VALVE and
the HYOROGEN SUPPLY VALVE closad,
a smoll amount of HYDROGEN at
high pressuce will be presenc 1N
the ceguiators and plumbing. AS
a lear cnees, obsecve tnhe HYORO-
GEN TANX PRESSURE Indicator while
che cemaindec of the syscem 13
shut down and ensuce chat the
pressucre reading aoces not de-
crenge capidly (moce than 350
psi/h) which would indicacte a
significant leak in the supply
system.

Battery Charging

WARNING: Never chagge in a hazactdous
enviconAaent.
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a) Plug cnarger cofnector 1nto
Macing connectar on jactery cover
and 1nsett 3¢ plug inzo il3 Y ac
wall outiec.

b) Move the pattery cnarger switcn
to the ON ocosition. The lamp
above tnhe switch bdutton snould
illuminate.

c) Bactery charge condition 1s indi-
cated by the mecer on the front
ponel of the chactger; mecer will
deflect to the left wnen
charging. «hen tully cnrarged,
the pointer will be 1n iine waith
"chacged” macxor apove the scale.

d) Appronimately one houc of
chagtgang cime 18 cequiced for
each hour of oparation., Howewver,
an OVernignt chacge (s cecom=.
‘mended. T:ae chatger can be left
on indefinitely .without damaqging
the bacteries. when €Ei1nished,
move tha pattety cnacqer switch
to OFF and disconnect ::cm the
3ide Pacx Assempiv.

THE FOLLOWING ARE SPECIAL LNSTRUCTIONS
FOR RECHARGING BATTERIES WHIUH HAVE
HEEM COMPLETELY DISCHARGED.

It haos been estavlishod that the above
bagtary chacging proceduces agy not be
effactive when the operator has
allowed the bactery to COMPLETELY dis~
chagge.

Wheon this happens and the above procoe-
duces £ail to chacge the bactocy, per~
form the tollowing additional stepss

e) Remove tho battecy from tha in-
strument caso.

€) Connect to any variable dc power

supply.

) Apply 40 volts at 4 ampecre mami-
mum.

h) Obsecve the power suppiy metec.

As soon as ctne dactocy oeging co
deavw current, gradually reduce
the power maineaining 4y A maximum
until the mecter reads approxi~-
matoiy L5 voles.

NOTE: The time required to ceach the
13 volt reading vill depend on
degree ot dischacge.

i) Repeat sceps (a), (b)), (c), and
(d) above tc compisete the
charging cycle.
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SUMMARY OF OPERATING
PROCEDURES
Start Up
al Check battery consition by moving
the INSTR Switcn to tne B8ATT posi-
cion.
B) Move INSTR Switen t> ON and allow
five (5) minutes to ~acrm=up.
c) Use the Calibrate Adiust knod to

set the mecer neeaie to the level
desired for activating the audi~
ble alagm. I[f this alacra level
is other than zero. the Calibrate
Switch must be set 0 the appto-
priste cange.

d) Turn the Volume Knon fully clock-
wi80. .

e) Uslhq the Alarm Lev:l Adjust knob,
turn the knod untii the auaible
alacrm 18 activaced.

£ Sat CALIBRATE Switcn tQo X1 posi=
‘tion, use CALIBRATE Knoo and sec
motee to cead 0.

9) Move PUMP switch to ON position,
thon place i1nstrument panel in
vagtical position and chectt SAH-
PLE PLOW RATE i1ndication. The
nocmal tange 13 L.5 to 2.5 units.
It less, cneck filtics.

h) Open the HYDROGEN T/ .NK VALVE and
the HYDROGLN SUPPLY VALVE. wWait
one minute for hydregen €O pucsge
the syscom.

9] Deptass Igniter Button until bug=-
net lights. Do not depcess Igni~
ter Button tor mote chan Six SO~
conda. (If buycner coes not 1g=
nite, lat hydgrogen flow tor one
minwtd and again attempt 1gni-
tion.)

j) Use CALIBRATE Knob to “zero® out
ambient bacxkground. FOrf BaRimpum
sensicivity below LC ppm, set
CALIBRATE Switch to X1l and read=-
just zero on metoc. To avoad
falge flame-out alarm indicaction,
sgt metar to L ppm with CALIBRATE
Knob and make differenctisl rcead=
ings from thece.

Shuwt Down

a) Close the HYDROGEN SUPPLY VALVE
b) Clogsa the HYDROGEN TANK VALVE

c) Move the INSTR Switcn and PUMP
Switen to OFF

d) {nstrument 1S now Ln shut down
contiquration
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CALIBRATION

Recalibration to Yarious Organic
Vapors

The OVA 128 18 capadle of responding

0 neacrly all organic compounds. AT
tne time of manufacture, the analyzec
13 calibraceg to mixtuces ot methane

in aic. for precise analysis it is
necossacry to recalibrate wich the spe-
cific compound of intactest. The GAS
SELECT concrol 15 used to set the elec~
tronac gain for a pacticulac compound.

The 1nscrument 13 recalibraced using a
sistucre of a specific vapocr in airc,
with known concentracion. After the
ingtrumant 19 i1n opecaction and the
normal background is zecord, draw a
campic ot the caiibration gus 1nto the
instcument. The GUAS SELECT Xnob on
the panei 1s then used to set the cead-
sut meter i1ndicattion to currespond to
e concenerattian ot the aiitdacion
;48 mixture.

The inscrumaent has now been calibracaed
to the vapocr mixgucre oe:nn used.

After th:s ad)ustment, the seTtting on
the "digidiail® shouid be recocded tor
that pacrticular ocganic vapot com=
pound. Thig execcise can be pertocmaed
toe 8 lacge variety ot compounds,
thetey gancorating a “libtacy” whieh
can be used ftor future reterence with-
out need focr additional calibration
standacds.

To reaa a pal:icular corpound, the GAS
SELECT control is tucrned to the prede-
toe@ined socting fOor the compound.

Calihracion on any one ranqe automaei-
c caiibrates the othet two franges.

Using Empirical Daca

Relative response data can be used to
2stimate the concenccration vf a vapor
“i1thout neead to rocalibtrtate the ana-

lysag. With the i1nstgument calibrated

to mecnane, obtain the concgntration
ceadang for a calibration sampie ot
the test vapoc. The tespunse factoc
(R) 1n percent, foc that vapot is:

R « Actunl Concencration

Maasuced Concentracion

To detecmine the concentration of an
unknown samplie of that vapor, multiply
the measucred concencracion by R.

Callbration Standards

Commercial Standacds

Commeccially available scandacd sam-
ples offer tne mosc convenience ana

aro cecommenced for the mosc precise
analyses. Always cememoeft to ootain

the desiced vapoct in_an air sackground.

Samples snould be arawa (rc2 che cylins

detr into & collapsed sampie 0ag, then
deawn trom the Dag Dy Che inscrumenc
to prevent a pressure oOf vacuum ac the

samplie inlet.
Propocation of Standacds

The following procedure 1s for genecga~

ting calibcacion scandards as an alcer~

native to using commerclal mixctures.

obeain a five (5) gallon glass pottle
and determine 1t3S voluae oy measuting
the volume of watoc needod to Eill it
(uge Of a 1000 mL gcaguatead cylLinder
.s convenienc). ASNOtRer aporoach 1s
to wei1gn the empey ooctie, i1l 1t
with wates and weign again. The dif-
tegcence betwaen the two values 13 tne
weight of watec. By multiplying the
woignt of watecr 1N pounds oy 0.453,
obtain tha voiumae of the pottle in
litocs. ECmpty the wactec and allow che

‘pottle to dry. ~Place a one-fcot piece

of Teflon tubing in the flasz to aid
\n BLzing the vapocs unilocmiy with
the oic. The voiume of sucn a oottle
should be apout 20 liters., which is
20,000 mL. If the volume wece 20,000
mL, then a 2 mL sample ot a yas voqld
be equavalent to 200 mi pec 2 million
oL oc L00 ppm (V/V). Use of a gas
tighe Sycinge. ceadoble i1n 0.0l ml.
allows the prepegcation of mixtures in
the L-2 pps ranqe, which ace sutfi-
cignt for the quantitative estimation
of concentrations. A plastic stopper
ig loogsely fitted to the tip of the
bottis. The neeale of the sycinge .is
placed inside the )ug neck ana the
stopper squeezed 4against the needlis to
deccease leakage duting sampie intro-=
duction. [nject tnhe sampie inco the
boetie and wicndraw thne needle without
cemoving cthe stopper. Tighcen the

stopper and shake the bottle foc a few
ainutes witn sufficient vigor that the

plastic tuping i1n the bottle moves
acound to snsuce Jood mixtucte Ot the
vapocs with the aicl.
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Calculactions
< o ly : neration X Molecular Weianht X Svstem Yoiume
tajeccion = 2line Loncgen.;:y A Molac voiume ac 3IP*
. AC1 (MW) (V)
0y (V)
Using tne l[deal Gas Law, PV=RT, thg
molar voiume of any gas at STP (25°C
and ! actm) 1s:
v « 8T . Jniversal Gas Constant x Tempecratucre
? Prtossuce
((0.08206 Litre acmil joq )5
2 .
L moLK
1 atm
« (20,47 L) (moa”h
Theretore, the i1njection volume neces=-
sacy to prepate L litec of a 100 ppm
sampia of hazane would bas -1 -
110 m 86,18 (mok °)! 11 liter) :
fryeccion volume = 110,659 g1 (mL i (24,47 LI 'nal_-l"-l L1000 mLy (17"

= 0.534 ub

¢ STP - Standacd Tempecratuce and Pressuceo

Primary Calibration for Methane

Intecnal electronic adjustmencs ace
provided to calibcato and align the
cigcuits. After i1nitial tactory cali-
bration, it should not be necegoary to
topeat the calibration unless ctha ana~
lyzes undorgoes repaics vhich atfect
calibration. I!f{ the OVA 128 will be
extansively used for analysis of 2
Samplo other than methane, recalibca~
tion of the electronics (aftar reseoc=
ting the GAS SELECT CONTROL) may
reguit 1a bDetter accucacy. See
Recalibration to various Ocganie
Vapocs aoovae.

Primary calibration of this inscrumenc
18 ACCOMPA1SN@d AC tNe C4CEOLY UmaIn
methane~i1n-air, sample gasen.

R-31 R-32 A-33 R-38

PIGURE. 4
LOCATION OF ELECTRONIC ADJUSTMENTS
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Calibration Using Known Sampies
for Each Range (Refer 10 ~igure 4)

The accuracy stated under Specifica-
~l0NS 1S Optained when ctnhe 1ngsecrumenc
1S calibrated with knovn concenctra-
tions for eacnhn range. ?repacs sepa-
cate samples of mecnane~in-aiLc 1N
thege concentration canges: ' to L0 -
ppm, 90 to 100 ppm, and 900 to LOOO
ppm. . ilibrace the inscrunent as fol-
lowsg:

a) Place the instctument 1n nocmal
opecation and allov a minimum of
13 minutes tor vacm=-up and sta-~
bilization.

5) Set the GAS SELECT zuntrol to
100,

4] unt the CALIBRACTE Switcn to X1,

1) Set the CALIBRATE ADJUST (lero)

KNnub SO tnAt tnhe metrr I 2ads8 zern.

a) “heck thac the meter reads zero
on che 4.0 ana 2100 canges.

B See the CALIBUATE Switon e X1
amd 1ncroduce the sauple with
known concenccaction in the 7 to
10 ppm range.

H] Adjust R)1 so that th» meter cead-
1NQ COrrespuNAs to thn sampie
concentracion.

h) Set the CALIBRATE Swicenh to xXl0
and intcoduce the sample with
known concentration in the 90 to
100 ppm cange.

i) Adjust RI2 30 that the meeer rcad-
ing corresponds to thin sample
concentracion.

j)  See the CALIBRATE Switch to X100
and 1ntroduce the samoie wich
Ynown concentracion i1n the 900 to
L1000 ppn cangs.

k) Adjust R33 so that the mecter read-
\NG COZCespPONds to the sampie
coneentcacion.

1) The instrument i3 now calibrated
foc mecthane and ceady for sec-
vice.

Calibration Using a Singie Sampie
Calibration (Refer to Figure 4 )

Calibration may be accomplished using
a siLngie xnown samgle 1t mechane .1
air in the cange of 30 -> 100 ppm.
Thig may not provide che accuracy
stated undaer specifications out i3
adequace forc field survey work.

a) pPlace inacrument in nocmal opeca-
rion wich CALIBRATE Switch sec to
X10 and GAS SELECT concrol set to

300.

) Use the CALIBRATE ADJUST (zero
Xnad to ad)just the mecec teadang
to z@ro.

c) Intgoduce a methane sample of a

rnown concantration (between 90
and 100 ppm not to exceed L00
pp®) and adjust trimpot R-32 so
the mecer reading corresponas o
the rnown sampie.

d) Thig sets the inscrumenc gain for
asechane with the panel mounced
qain adjuscoenc (GAS SELECT). set
at & reference number of Joo.

e) Tuen off HYDROGEN SUPPLY VALVE to
pue out (lame.

£) Leave CALIBRATE Switen on x10
pasacion and use CALIBRATE ADJUST
(zec0} Knob to adjusr. meeet read=

ing to ¢ ppm.

9) Plaee CALIBRATE Switch in X1 posi-
tion and using tcimpot R-J1l ad-
just mecer roading to ¢ ppm.

h) Move CALIBRATE Switeh to X10 posi-
tion again. Usa CALIBRATE ADJUST
(zeco) Knob to adjusc mectec tO 2
teading ot 40 ppm.

i) Move CALIBRATE Switch to X100
position and use trimpoc R=33 to
adjusc metar reading co 40 ppa.

bl Move CALIBRATE ADJUST (zeco) Knob
to sdjust mecec ceading tO TBLO.

k) Unit is now balanced from cange
to cange, calibrated to methane,
and ceady to be placed in nocsal
segvice.
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SAFETY PRECAUTIONS

The OVA 128 has been tested and cerci-
fied by Factory Mutual Resaarcn Corc-
pocation (FM) as sate for use :n Class
1, Division L, Scoups A, 3, C and O
hazacdous atmospheres. Similac foc-
eign cerctificacions have oeen od-
tained. i1ncliuding BASEEFA, Gspecial
restcictions must pe sStrictly adheced
to, to ensucte the cectification i1s not
invaliidated by actions of cperating ot
segvice pecrsonnei.

All flame i1onigation hydrocarbon detec—
tors ate pocencliaily hazacdous sance
thoy use nydrogen ot hydgogen mixtures
Ln the detectot cell. liztuces of
hydcogen and air are flammabdie over a
wide ctange of concentrations whecnet
an Ln@cct gas sSuch ag NiAtLogen 1is
presant or not. Thertetoce, the cecom=-
mended precaucions and procodures
should be tollowed for maxzimum sacety.
Safety consideracions were a major
factor in the design ©f the Ocgqganic
Vapor Anaiyzec (OVA),

All conneccions ace of thae permanent
type as opposed to quick disconnece.
TO ptotact against excernal ignition
of flazmoolie 9as mixtuces, the tlame
dotaction chamber has porous metal
tlame acrestors on the sampie Lnpuc
and tho exhaust porets as wvelil as on
the hydcogen inlet connectoL. The
standacd battery pack ana ochec cir-~
cuits ace intecrnally current limiced
to an incrinsically sa€e level.

No Modifications Permissible

It is 1mpogative that opecation and
service procedures descringed 1n thas
manual be cactetully followod an order
tO maintain the 1NELinsic safacty which
18 built 1nto the OVA. XO MOUIFICA-
TION TO THIS INSTRUMENT [S PERMIS-
SIBLE. Theretore, component ceplLace-
ment must be accomplished with
apptoved pacts.

Electrical Protaction

The 12 V battecy power supply ciccuit
is curcent limited to an inztrinsi~
cally sato level. Fuses are not uti-~
Ligad and all cucrent lLimicing cesig~
toes and othec components wnich are
critical to the safety certification
ace encapsulated to prevent inadver~
tent replacemsent with coaponents of
the weong value ocr specification. Un-
der no ciccumstances should the en=
capsulation be removed.
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Fuei Suppiy System

~he OVA tuel :3nx nas a volume of
appcoximately i5 ca wnich, wnen
filled to the maximum rated pressute
ot 2300 psig, nolds approximacely 5/8
ft of gas. e tuei used in tne QVA
snhould be PREPURIFIED or 2ERQ grade
nydcogen (certitied total nydrocacoons
ag metnane <.> DpP® recommended.)

Hydcogen 9as gains heat wnen expanding
and, thegefore. should not ba rapidly
releasea from a nign pressuce tank to
a low pressure envigonaent. flow re-
serictors are incogporaced in the hy-~
drogen cefill titting and hydrogen 1.3
cestricted on the output side ot the
tank by tnhe low tlow race control sys-
rem. [a addation, a special flow te~
stLictor 13 Lncocpocated 1n the
FILL/BLEED valve ot tne nydrogen
ti1iling nosa assemnly. These pcecau-
cions ilmit tne flow race of the
nydeogen to prevent 1gnition due to
sell-neac Lrom expansion.

Precautions snouid be taken during
nydgogen £1lling oc¢ nydrogen emptying
opscacions to ensucte that thate are no
guucces of i1gnition in the i1mmaediace
acoa. Since the 1nstrument tank at
2300 psig nolds oniy 5/8 ft ot nhydco=
gen, tne total quancity, 1£ rolessad
to the otmospnece, vouid be quickly
diluted to a non-flammablo levol.
There 1S, however, the possibility of
generacing Llammapie mixtures 1A the
immediace vicinity of the i1nstrument
during tilling or emptying operations
if normal cace 13 nOt execcised.

Detector Chamber

The input and output ports of the
flame LOnization champer have sintered
metal tlase acrestors. The chamsbec 13
tuggediy constructed of Tetlon suen
that aven 1f highly expiosive mixtuces
of hydrogen ana air are Lnagvercently
cceatad 1n the cnamber and ignicted,
the champec wouid NOT cuptuce.
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MAINTENANCE

This section describes the coutine
naincenance scnedule and proviaes pgo-~
- ceduges tor troubie-snooting an
inscgument malfunction,

CAUTION: Maintenance pecsonnel snhould
oe thorougnly tamiliar wich inscrumenc
Jpecacion pefocre pertorming mainte<
nance., it i egsential that all por-~
tions of this manuai celating to
safety of operation, sertvicing and
maintenance, be thorougniy undecstood.
There snouid ba no potantial igniters
or tlame in the acaa uwnen filling,
esptying Of purging the nydrugen sSys<
te® and the instrumenc should be
tugned ott.

cxtreme cace Should be execclsed to
ensuce tnat cequiced pacts rep.acement
is accompiirshed with the part3 speci-
tied by FoxbQfoO. NO MODIFICATIONS ARE

_PERMITTED. OLlSASSEMBLE INSTRUMENT

ONLY [N A NON=HAZARDOUS ATMOSHPHERE.

Routine Maintenance (Refer 10 Figura 5)

SINTERED H.SUIMY
METAL “ALVE

- .

[~ FLAME SUPPLY
ARRESTORS |  °9QESSURE INDICATOR.

CAPRLARY
AESTAICTOR

FUEL

INOICATOR

AEBFRLL
SIDE PACK ASSY EITTING
—

- o |
|
|

Low HIGH
PRESSURE PRAESSURE
REGULAIOR REGULATOR

FHTER AND FLOW
AESTRICTOR

SAMPLE HOSE
UMBRLICAL CORD 8 | PARTICLE
AEADOUT ASSY . FRJER
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Primary Piltec

This filter 1s lLocated benind the sam-
ple 1niet connector (Fitting Asseambiy)
on the Side Pack Asgemoly and 13 re=
moves tor cleaning oy using a 7/16
iACA thin waii SOCket to unsccew the
Fitting Assemoiv. (ha filtec cup, "“O°
ring ana loading speing will then come
oyt. The potous stalniess rilter cup
can be cieanea oy blowing out Oor wash-=
tng in soivent., (f a soivent 13 used,
care snould be taken to ensuge that
all solvent 15 removed by clowing out
or neating tne fiLlter. Reassemble 1N
reverse ordec ensucing that the °0°
fing seal on the F°tting Assembly 1S
intact.

Seconrdary Pilter

A parcticle filter 13 Located 1n each
picx=up tixture. One of these filtecs
must be 1n the samplie line whenever
the instrument 13 tn use. The OVA 128
uses a porous mecal {i1lter wnich can

‘:e replaced or cieanea,

Migoc/Burnesr Assembly filter

A porous metal particie filter 1s inéor-

pocacted i1n tne Mizec/Burner Assembly
which screaws 1nto the Preamp Assamoly.
Thig €1lter is used as the sample mixer
and inlet flame accestor 1n the cham=
bet. The (ilter shouid not become
contaminated undet normali conditions
but can oe cleaned or the assemply
replaced 1f necessacy.

Accong to this filter or cutput suc=~
taco does not require remaving the
instrusene from the case. For access,
comove the safety cover using a hex
key wvrenen (supplied) them unscrew the
eshoust port. The Filter Assemply can
now be saen on the 3ide of the chambdec
(Proamp Assembly) and can be cleaned
vith & small wice bcusn.

Ezhauat Flame Arcestor

A porous mecal tlame arcestor is loca-
ted 1n the exnaust port of the detec~-
tor chamber (Preamp Assempliy). Lt
acts as a particle fiiter on the cham-
ber output and rescricts toreign mate-
ter from entecing the chamdber. This
tilter may be cleaned by removing the
exiaust port., For accoss, see MNixec/
Burner sestion above. Note that the
tilter 13 captive to the exnaust poct.
Clean tne filtor wich a solvent oc
detergont and ensure that 1t is dry
and compiecely baked out ac 1209P be-
fote ceinstalling.
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Sampiing fixtuces

Sampling tixtucres snould be peciodi-
cally cleanea witn an air hose ana/ot
detgrgent water tO eliminate foreign
particle maccer.

{f a solvent s used, the fixture
shouid be subsequently cleaned witn
detergent ana bakea out at 1207F to
aliminate resi3udl hydrocaroons (com
the soivent.

Hydrogen Tank Supply & Refill Valves

After some time, the Teflon washecs
undet eacn valve packRing nut can “cold
flow® (move with prassuce) and allov
hydtogen to leax. Leakage can be de-
terminad by using Leak-Tec, 5no0p or a
soap svliution around the vaive 3teas.
This leskage can usually be stopped dY
tightoning the compression nuc (adap=
-ar) 4S5 Outlinea below.

a) Lnserew tne packing nut witn a
/16 i1nch wrench
o) Unserew the vaive

c) Reploce tne compeassion rings

rhis compression is against soft macec=
ial and anly a smell amount of focce

18 necegnacy to sufficienctly cospeoss
the Teflon wasnecs., [f, after cighte
enang, leaksgo still occues, it would
be advisable to replace the two Teflon
woghaets, as follows:

a) Dcain hydrogon system siovwly and
to the OxcONt NEcCuOBasy tO word
on the leaking valve(s). Obsecve
satoty pcecaucions. Thece snouid
be no potential ignitecs in the
acea.

b) Remove all three (1) knod screvs
.and knoovs.

) Remove the compression nut on the
valve that is not sealinag pro-
pecrly. Pemove the stem OV un-
screwing it fcom the valve bodv.
Obsecve the sandwich of metal and
Teflon washers and note their
order.

d) vigually check the lol-f’" sqat
on the stem for ccacks or foreign
maotecial. Wipe claan, if neces-
gpey, with a lint free cloth Ino
selvenes or oils) and replace i

damaged.

@) Remove the washers and reolace
the Taflon washers (the factocv
procedure is a light vipe of AYDRO-
CARBON FREE gilicone g9rease).

£) Replace the scem gseemdly in the
valve bodv and tightan lightly.
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1 ush the wagshers down into the

compression area 1n the same or-
der as noted upon removal. Re-
Place the compression nut and
sighten snuggiy.

bl Close the low pressure valve and
€ill the tank assemplv. Check
yalvon faor leaks. Tighten aqain,
|£.necesaary. and rrassemoie che
unie. '

Air Sampling SystemMaintenance

A potencial problem associated with
the OVA (asceumone t8 that learks can
develop in the air sampie pumping gys~-
tem. Thege leaks can cesult In dilu-
tinn or lons n€¢ ~ample, causina low
t=23rting af vapar conceneration and
slow response.

The OVA is equipped with a flow cauge
"hatc orovifes a4 metnon Lo TNEck for'
11f leaks, Assemole the picCxXup prooe
selecten for use to the readout assom-
bly and then position the sidepach
vercicallv so the flow qauae mav ne
observed. Cover the end of the pickup
probe wich your (inger and ohserve
that the bdball in the flow aouge goss
to the bottom, indicating no air flow
(tf dall has slight chacter while on
bottom, this {a acceptaole). Cover
the center of tho chaader exnNaust porc
with youtr thumb and again opsarve tne
ball going to the bottom. Another
siapie chaecg 18 tO expose the picRup
probe to cigacaoctte smoxe of a light
vapoe (butane) and obsecve that the
meter responds i1n approzimately 2.0
sgeconds. It shouid be noted that slow
metecr cesponse may also 1ndicate a ce-
striction 1n the air sampiing syscem.

Failure of the ball to g0 to the bot-
tod when the inlet 18 olocred indi-
cates a leak in the system petveen cthe
pcobe and the pump iniet or che inlet
checx valve. To 1solate the prablem.
reMOvVe® pacts, one at a time, and again
block off the aicz inlet. Hemove the
plCkRuUp prode(s) and cover the 8rL in-
let at the Readout Assemply. I!f the
balli goes to the bottom, cneck that
the °readout to probe’ seal vasner 13
in place and creplace the probes, hold-
Lng them back against this seal while
tightening the nuct. Rechecx, and if
leaksge 18 still present. it i8 pro-
babiy i1n the probe (picrup Cixzxcurce),
which should be cepassed or roplaced.

It loakage 18 indicated as beang past
the readout nandle when the connection
to the sidepack 13 tight, disconnece
the sample lino at the fitting on the
sidepack and cover this inlet wien
youe finger. I!f the flov qauge ball
goes to the bottom, the proolem snouid
be a Leak in the umbilical cocd/Reaa~-

sut Assemoliy, w=nich shouid be itnvesti-
gated and cepaired. There is also the
possibility of a leaking check vaive
1n the pump which would not show up on
thigs tesc., [f the leakage 15 not
found in the umoilical cord, 1 :s
mose likely in the pump checx vaive.
The pusp should be crepiaced.

It the pball does not go to the boctom,
the ieak will be either 1n cthe flow
gauge or it's CONNECT1INg tubing.
Visuolly check that the tubing L3 con=
nected and AL sO, the tlow gauge
should be cepsiced or repiaced. Chaekr
the "0° ring installation 1in the ssam-
plo i1niet connector (fitting Asseam=

bly).

Ags an alternace approacn, ileaks on the
\niee 3ide ot the pump can pe dectected
by using alicohol on a "Q® Tip ana lignht-
ly swvabping the connactions one at &
time or by directing ocganic vapor ot
smoke a4t the potential learage poincs
1nd obsecving the mecer response oOC
audidie aiacm.

Leaks (beyond the pusp) ace easier to
Locote. as any of the commercially
Jvaillable leak detection solutions can
se usad. Cover the eehaugt port, whiech
will place the ezhoust systea undect
pressute, and chect each connection,
one at a time. Roplace the Teflon
tubing of cetape the threaded con-
neetions wacth Teflon joint tape.

Cheett the 1gniter and Mizec/Bucnes
Aspemoly vhece they screw into the
decectoz, the high voltage cterminal
sezew on the side of the Hixec/8utnee
and ezhausc porc 1tsedf. If afeec
these checks, the flow gauge ball

seall will not go to the bottom with
the esnaust bliocked, the problem 18
likely a Leakang exhaust checkt valve

In the puzp, which shouid bde cepaiced
or tepiacad.

Contaminating Control

On occasion, the background reading
may be celativeiy nigh undac normal
ampaent conditions. Amsbaent back-
ground readings will vacy sjomewhac
depending on the gsogcapnical location
where the instument is being used.
However, the bacxggound ceeding nhoc=
mally should be in the cange of J to $
pp® as mechans. The acceptable back~
ground teading consists of 1 to ly ppm
of metnane which is present in the
nozmal aicr envigonment., In sddition
to the measuctement of a nocts3al mechane
backgcound, there will notmally be 21
to ¢ pps of equavolenc methane back=
ground caused by accaptable leveis of
contaminacion in the hydcogen fuel
and/or hydgogen fuel handling system
resulting 1n a total equivalent meth-
ane teading of 3 to $ ppm 1n clean
aie.




It the pacxgrouns reaging goes apove 5
Ppm tO 5 Of T ISm, LNLS LS normasdy
still accepcapie since any measurement
1S additive ¢o that Dackgrounag ceag=
ing, i.e., ! £pm On top of 3 at 2 ppm
on top of T provides ctne same differ-
entlal reading, Jowever, zne lawer
backgrouna is ooviousiy desicapie.

The backgiound ceading 1s zeroed out
ocr nullaeg - oven chougn i1n reality the
baekgcround still exises. The back-
qround readifg 15 measucrea dy zZ8fOLNg
the mecer vitnh the flame out and not-
ing the mecer inaication atter the
tlame i3 on.

The cause for 3 nigh background cead-
Lng 18 usuaily associacea with conta~
minocion 1n the hydrogen fuel system.
This will, Sf coutrse. cause a back~
gcound ceading since tnis 1s the func=
ticn of the basic detactor “to measucte
contaminacion enceging the detector
chambec“. 13 addition. contaminacion
present in ne nyarogen wiii many cimes
leave a smaii unoosServaoie deposit an
the burner tace wnich can concinue to
generace a LACK9ILOUNA rfeading wnen the
detector 1s 1n operation and the bur-~
ner assosbiy 13 neaced.

Anothec possidble cause of contamina=
tion 18 the Mixaecs/durtner Assembly wnen
the concaminacion 18 crapped in the
porous bronge sample filtec. This is
not a common provdlem ana usually oniy
happens wnen an unusuaily nign level
of contaminant :s dravn into the asses-—
bly. Anothec possible cause of high
background ceading :3 contaminaction in
the aic samplo line to the decector.
Thig is uncommon but can be the soucce
of the problenm.

NOTE: - An OVA that * ‘-2 Chroma=

togecapn ~ave high
bagkge: / saguce=
ation ¢ ..ation of the

actavated ..accoal filtec,
whieh 13 1n che Lline ducang
cheomacograpn anaiysis, or of
the columsn wnicn s 1a the
hydrogen lLine at all times.

Analyais and Corcection

Prior to analyzing the pcoblema, the

UVA should be cnecred tocr proper elec~
tronic opecation. [t should be ensured
that the i1nstrtument :3 calibrated to
methane as referenced.

L2, atfter checking that the QVA 18
pecoperly calibrated, the background 1S
sg1ll higher than normal for ampient
conditions, the following proceduce
should bo tolloved to igoiata che cause
of the prodlems

1)

)

<)

d)
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Let the OVA run for a period of
~ime (15 0 19 Mminuces) ana see
1L the pacxgrounq levei decreases
18 a function of time, The back-
jtound couid 90 down as a result
of cleacing lLine contamination
<NLeh 1S removapie simply oy the
normal flow ot aic tnrougn the
sampie line.

Take & ceading 1n a known, cela-
tively clcan air enviconmenc.
Nocrmally, cutside air envigconment
18 clean enougn to asseas oy <com~
pacison wnether the bacxground
ceading isi Laternai to the ilnstgu-
menC Oor 13 present in the loca=
t10n where the Lnstrument 19

being usead.

I'f the UVA has the Gaa Chroma~
tograpn Uption, depcess cthe
samplio 1nject valve, so that the
activated charcoal LS i1n the
Line, and observe whether the
backgrouna reading goes down and
stays steudy atter elution ot the
11¢ pean. e ceaging snouird
always gqo down or stay tho same
but N@ver 1NCLEa0@ whan tha sas-~
ple valve 13 deprogsed, since tne
chaccoal Lilter will cemove trace
eiomonts of organic vapots in the
aic sample hesvier than C,. If
another activated cna:coal Cilter
18 available, this may be attacnhed
to the ena of the prode to scrud
the air so that a clean aic sam~
ple 18 supplied to the detector.
The extocrnai activaced chaceoal
€iltec can be used on any Lnseru-
aeAt, vYith Orf without cRromato~
qcopn, for providing a cleen aic
sample to assess bacaground le-
vel.

I1f the bacxground cannot be re-
duced by any ot the praevious steps,
comove the safety cover and the
exhaust port Of the detector cham=
beg (on the bottom of the case)

ana clean tne cavity and the eiec-
tzode using the small wire ocusn
supplaed with the anaiyszec. This
willd temove any small quantities
of concaminacion which could be
the souctce of the bacxground vapoc.
After clcaning, ceplace the ex-
naust poctt and safety cover and
resgnite the OVA, L[ detector
conta@inacion was the cause, the
ptobles snould be i1mmediately
rosolved and the ambient back
ground will drop to an accoptadle
level.
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2) [f the nign packaround 1s still
present, the various pacrts of the
sampie flov line sucn ag pLCRUP
pcobes., umpilical cord to tne in-
stcymene, etc., should be invesci-
gated by the process of elimina-
tion cto sae Lf the contaminacion
can be i1solatea.

Secious contamination 1n the aic¢
samplie line i1s very uncommon,
however, 1f very lacge doses of
low vapor pressure compounds ace
sampied, there 1S a possipility

of rasiduali concaminacion. This
would oventually clear itself out
but may take & considecabie peciod
of time. A typical cause tor

high bacagrounad ttom cthe sampie
line i1s a contaminated Mixecs
Buczner Assemoly., [({ heavy concami-
nation of the Mizers/0ucnhet 1S
indicacea, cephace the Minec/
Burnecr Assemoliy.

N In the event of concamination In
tne pump Of Other LnCtecnai pacts
of tho sampio flow Lines whicn
cannot be removed, the samplie
flow coaponents have to be dis-
angseablod and cleoned. This s
noc@ally a tactocry operation,
however, components such as the
pump can be cepliaced 1n the field
along vich any contaminaced
tubing.,

9) High backgtound readings on QVA'S
which i1nciude the Gas Chromato-
graph Option can bo caused by
ogher souscas of contaminaction.
If the chaccoal f{ilter mounted on
the inscrusant panel i3 satucated.
congasinated aic would be suppliad
to the detector and raise tho
aspient level background. To
cheez tor this, tefill the cac-
teidge vach fresh cnaceoal,
Fozbocto P/N CSCJ04. Thio wouid
determine Lf the cnarcodl was cthe
sougce of the baczground reading.
It L6 also possible that a high
bacugeound teading could be due
to conctaminacion in the coluon,
This couid be caused by compounds
slowly sluting from a colusn
which hags bacosme contaminated.
The easiest vay to check for
colusn concamination i3 tO gaw
place tne coluan with a clean
coluan or a short empty pirace of
columan ctubing and see L£ the high
background ceaaing drops.

ny [t the apove steps do not correct
the high bacxgroung., the cause
will nocmally De contamination 1in
the nydrogen tfuel syscoem.

Contamination in the nydrogen fuel
syoscom 13 ysually the dicect result of
contaminated hydrogen 9as of contamina-~
rion intzoduced ducing che tilling
opecation. Filling nose contamination
can be caused Dy SCOring tne nosse in a
contaminatod acea.

To temove contamination, the fuel sys-
te® should be pucged with nydrogan,
ZZfective purging 18 accomplished by '
disconnecting the capillacry ctuoe fac-
ting to tne manafold block wnich has
the low pressute gauge (Hydrogan
Supply Pressure Gauge 9nd‘uydroq|n
Supply Valve). This disconneccs the
coptilacy tubing from the hydrogen
line so that hydrogen may oe puctged ac
s teasonablie racte from cthe cank asasem
nly chrougn the requiacors. gauges and
valves. After disconneccing che capai-
lacy, che nydrogen cana can oe tillad
in the nocmal mannec. The tanm vaive
and hydrogen supply valve can then be
openod which will blaed the nydrogan
from the tank througn the hydrogen
tuel systom, pucging contaminacion
whach L8 in vapos torm. There 13 the
posaibility that contiminacion has
been incroduced inco the hydrogem fuel
system which 138 not readily pucged by
the hydcogen gas, but this 13 unlakely.
Atter purging with clean nydrogen tvo
or three timas, the capillacy tube
should ba ceconnected and the back~
gtound a9aAn checkad. Fivg oc ten
ainutes should be allowed befors assens~
ing the background ceading, sSince coa=
taminatod hydrogen can be trapped in
the capillacy cude.

1f anochar cloan insccumont 13 avail-
able, the fuel system from cthe clean
instrument can be connacted to the
concamAnatad inscrument to vecaly
whether tho problem 18 associated with
the hydrogan fuel supply systes. The
intocconnection should be made to the
cagitilacy tube of the concaminaced
1L8CCUuReNt.,

Troubleshooting

Table 1 presencs a summacy of tield
troudblesh ng pc dures. [£ neces-
sagy, the Anscgument can oe eqlllv te-
aoved £fOom the case by uniocking the
foug (4) & turn tasteners on the paneld
fage and removing the cefill cap. The
battery pacik i3 comoved Dby taking oue
the four (4) screws on cthe panel and
disconneceing the powec connectot.




.
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Factory Maintenance

fo ensute concinuous trounle~free opera-
tion, a periodic tactory maincenance,
ovechauli, and tecalibrcaction 13 cecoa=
ronded. The cecommenaad schadule 13
every six to nine monctns., This maince~
nance program inciudes replacament of
plastic seals and parts as roquiced,
pump ovecrnaul, notot check, sasple

lino cleaning, hydcogen leak check,
crecalibracion, and detailed emamana=~
tion ot the unit for any othar requiced
maintenance and repaic..

Recommended Spars Parts

Itom Dasgription Pact Nusber ROunutltv
3 Ignitec 510461-t 2 !
2 PuSp Assaempiy $10223-6 L !
] Cup, Filter (3/0 ineh OD, s3) 510318=-1 (S/pkg.) 1 i
4 Mizer/Burnec Assembly 510513-1 l i
s watee, Teflon, H, Valve $10160-L (10/pkg.) v
6 Washer. Brags, H, Valve $10160-2 (10/pkg.) 1
? Eabaust Port Acsombly '$10330~1 1 ;
9 Battary Pack Asscnbiy 510842-1 L
9 Sample Line Assembly 510316-1 1

10 Paceicle Filtecs 510116-1 1

Ml s1L1-132
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PROBLEM

TABLE 1

TROUBLE SHOOTING PROCEDURE

REMBDY

i 1) Low samplie flow
cate on flow i1n-
dicator. ‘iomi=
nallv 2 unitg on
tlow gauge. 'Cee
also 6 below

i}

3)

c)

Check primary tilter in sidepack
and particle filters in the
pickup assemblv.

Detsrmine assembly contcaining
tegtriction bv process of elim-
inotton, i.e., romove prohe,
cemove Readout Assomblv., remove
primagy filtecr, etc.

If the rescriction is in the
Side Pack Asgemdlv, further iso-
lace bv discennecting the sample
flow tubing at various points,
i.e., pump output chamber. etc.

NOTE: The inhorent regserictions
due to lengeh of sample line,
flame arrestors., ete., must be
taken inta account when troudtle=-
shoottng.

Replace or clean .eg
if clogged.

Invostigate the assamdly
containing this cesceic-
tion to detecrmine cause
of blockage. Clean or
ceplace as reauited.

If In the detector cham=-
ber, remove and clean or
replece porous mectal

flose acrestors. [If pump )
{gs tound to he the prob- |
lem, remove and clean or |
ceplace.

2) Hydrogen (lame
will not lighe,
(Se@ aiso 6
below)

-}]

3]

d)

Chect semple flov rate (see |
ahove) ’

Chee ignitoe bv removing the
chasber enhguot pore and observe
{ng the glow when the IGNITE
BUTTON t3 depcressad.

Checit for rated Rydrogen Supply
Preosuce., ‘Licted on calibra-
tion plate on pump brachket).

Chaeck hvdrogen flow rate by ob-
segving the psi decrease in
pregssure on the Hydeogen Tank
Presoute daugae. The correct
flow tote will couse abouct t30
psi deeccgase in presoure peg
hour. [Apptomissecely 12 cma’ /ein
at detectore). : .

i

Chgck all hydroaen plumbine
joints for leaks usina soap bub-
ble solution. Also, shut off
all valves and note oregsure
decay on hvdrouen _tank qauge. -
It should be lesa=than )30 psi
per hour.

12 pample flow rate i@
low, (ollow procedure |
above.

I? igniter does not light
up, replace the plug. If
igniter still does not

liaht, cheex the hattery |
and wirina. i

If lov, cremove battaery
pask and adjusc to proper
level by turning the
allon wrench adjustment
aon the low pressure reg=-
ulator cap.

Tho moot likely cause for
hydeogen flov rescriction

‘would be s blocked or

!
porcially blocked capil- |
lary tube. I[f flow rate |
{9 macrginallv low, |
atte®pt to compensate by
{neceasing the Hvdrogen |
Supplv Pressure bv one= |
half oc one psi. If flow
rate cannot be com=
pensatad for, replace
capillacvy tubing.

Repair lteaking joint.
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£)

q)

h)

Chect to see if hvdrogen supply
sygtem is frozen up by taking
untit into & varm ares.

Remove ezhaust port and check
for concamination.

Cheek spacina between collectina
electrode and burner ctip. Snae=
ina should be 0.1 to 0.15
inches.

T€ thero is moisture (A
the hvdrogen supply sys=
tes ond the unit Suee be
operated in subfgoesing
temperaturos, purge the
hydeogen system with dry
nitrogen and ensure theo
hydrogen gans used ie dey.

[f the chamber is dicty,
cloan wicth aethyl olcobol
and drv hv cunAing pPuUEP

tor approximateoly 13 Sin={

utes. [f hydeogen fuold
jot 18 misaligned, onsure
the porous mecal flame
arecogtor is properlv
seatad.

Adjust ov screving
Mizor/Burnee Ascosdliv in
or out. Thig spacing
prodles snhould only occut!
attor sssembling &
Miger/Burner Aassemdly to
a Progamp Assembly.

k})

dydrogen flame
lights but will
not gtav lightoed.

Pollov proceduces 2(a), (¢},
td), (e), (q) and (h) above.
Also cofer to § balow. )

4)

Plame-out alarm
will not go on
vhen hvdrogon
flome is out.

b)

cl

i

Cheek insteusment calibration
soeeing and GAS SELECT conerol
seeeing.

Remove exhaust port and check
tor leskage cucrent path in
cheabec (probahlv moisture ot
dizt in chamber!. .

1f above procedures do noe ce-
solve the proplam, the probanhle
cauge is o malfunction in the
proasp or powec boacd assee~
blies.

Chectt that volume control knobd
is turned up.

Readjust as recuired to
proper secting. NoRe .
that the flame=cuc aslocm
{g sctuoted when the
mecer reading goes below
zer0.

Clean contamination

and/or moigture from the
chamber using a swad and
alcohol. dry chomber by |
running pump for approni-i
mately 1S5 minutes.

Return vreamp chambee or
pawer hoacd assomoly ta
the factory for repair.

Adjuse for desired
volume.
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PROBLEM

TABLE 1

TROUBLE SMOOTING PROCEDURE

t
| S} False flame-out
alaem.

3)

Flame-out alarm is actuaterd when
sianal qces ~elow elsctronic
zer0 (with flame on:. This can
ne due to i1naccurate initial
settina, c¢rift, or a decrease N
ampient concentration. Varity
if this 1s the poroblem bv 22r92°
ing mecer wicth flame out and
reigattinag.

“hen usina the X1 range
adiust mecer to L' ppm,
rather than zero, be sure
instrumenc has been .
zeroed to ‘lowest i
expected ambient back-
qround level”.

6) Slow response,
i.e., time to
obtoin response
after nrample 17
Apgsd el Eo Inpat
s ton long,

7} Slow recovery
tige, i.e., too
lone & time for
the rrading to
get hack to ame
bient atter expo-
syre to o hiah
coacentration or
urganic vapor.

L]

[}

Check to ensure that probe is
firmly seated on the rubher seal
in the readaunt 3ssemdblv.

Check samole flow rate per pro-
<edure | apove,

Regeat bv holdina the '
probe firmlvy against the !
cubbor seat and then Lock
in pogition with the :
knurled locking nut., !

~ee | ahove.

T™his problem is normallv caused
by contamination in the sample
inpie line. Thin rerauicen
poaming for a lona pertod to ger
the svstem clean of vapors.
Chareoal in the lines would he
the worst tvne of contaminatinn,
tentare throvunh the nracens f
sliminacion, (fe@ LinVY.,

Cleon or replace concami—
nated samoie line or .
aAnneAniv A7 reauired.

ground cearing in
clean ~nvironmene
{9 roo hiagh.

—_—————— e ——— .

-1}

reading can he caused hv
hvdrocarbonn in the hvdrogen
fuel cupplv rvseém. Place
fingec over samplie probe tube
restricting sample flow and if
neter indtcation does not ao

‘Aown sianficantlv the contamina-

tior 1s pronahlv in the hvdrogen
fuel. '

A false ambient backaround
teading can also be caused by a
cegidue of samplie building uo on
the face of the sample inlet
filtee., [f the test in 8(a}
abave produces a large drop in
readina, this is usually the
cause.

R} Check flame chamber for contami- Clean as required.
nation,
8) Ambient back- al A false ampient backgcound Use o higher grade of

hydeocachon free hydro-
gen. Cheek f(or contami~
noted ftirecings on filling
hogse assemblv.

Remove the exhaust port
it is not necessary to
remove instrument from |
case). ‘Use the small
wite brush from the tool
kit or a knife blade and
lightly scrub surtace of |
sample inleec filler. J
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A talse ambiant dbackground
reading can also be caugaed bv
hvdrocacrbon contaminacion in the
sample input svstom. The moOgt
llkelvy cause would be a
contaminont absorbed of
condensged in the sample line.

"NOTE: It shouid be empnasized

that running the (natrumenc
tends to keep down the buildup
of background vapora.

Thocefore, run the unit vheneover
poseible and gstore (t with the
caoerying case open in clean air.

Clesan and/or replace the
sample inout lines. Nor=
nally the talge reading
will clear up with
sufficient runming.

9

Pump wi.ll not
run.

CheeR that thecre is no short
citeuit in wicing.

If no shoct circuit, pump
motor is datective.

10y

NO power to
eleseronics dut

.PURP tung.

Short cireuit in electronics.

Thece 18 a shoeet in the

elactronics agsesbly.

Retuen OVA to factocy or

:?:hort:od ceopaic tacie
Y.

11)

No powog to pump
or eloetronics

Place hattacy on charger oand Soe
if powee (o thom available. Re-
chartge in a non-hasardous area
only. ’

12 power is available,
battery pack is deed oe
open. Recherge bateeev
paot. 1f still dofee~-
tive, cepliace dbattorcy
pect.
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GAS CHROMATOGRAPH
(GC) OPTION

“he Mndel C''A 129 CEN™URY 2ra3anic
Vapor Analvzer provides etficient ann
accuracte ndication of =2tal craanic
compounn concencrations Oon 4 con-
tinuous samoliing nasis., However, .=
1reas where mixctures nof Srganic vaoors
ire present, it often tDecomes neces=-
sary to decermine the relatjve concen-
tration of :he components andsor ::
make quantizative analvsis of spactific
compounds.

To provide cthis capanility, a gas
chromatograpn (GC) option is avail-
able. See Figure 6 for tne location
of the major components and concrols
asgorcrated with the GC sotion. <hen
the GC option 1s used, t~e capaotlizv
nf the NOVA includea hnath aualitacive
and on-the-~pot quantitative analvsis
of spectfic components present in the

ampient envicronment. T o Recorder,
“hich iS uned with the " =“peran, -
dneerined crcaraeniv,

Thig section is aoplicanle onlv to an
OVA with the optional fas chromato-
araph svarem,

Modes of Operation

The QVA with GC optian has twn mndes
ol operation. The first mode is thn
measurement nf total orsanic vapors :n
the same manner as descrived for tne
bagie OVA snstrument. This mode ts
cofecred tn as the "Survey Mode*. ~un
OVA is 1n the “Survay Mode® of npera-
tion whenever the Samole Iniect 'alve
is in the “out® position.

The aecond mnde of npearatinn 18 called
the °"GC Mode". The OVA is i1n this
mode of opecation anv time a samote
hag been 1ntected into the GC svatem
and the samplie is heing transported
through the GC column. 7Thig section
provides a orief description of hov a
gas chromatoaraph (GC) operaces and
spectfically, how the model OVA 123
pectorms the required operations. G
compeenensive discussion of gas
chromatoqraphv theorv, column selec-
tion, and data analvsis 1s bevond :=»
scope. of this manual.

The OVA with GC option can be utilized
for many tvpes of analvsis in the out-
door or indoor ambient environment or
for spectific laboratory tvoe analvsis.
The OVA was not designed to compete
with the research or process gas chro-
macograph but to compliment these in-
struments or eliminate their need in
tield applicacions.

*4iq manual is i~*ended to o0r=v e the

cper- -2t with I1n-Z:rmacion tn < 2race
Hy A1tain ~-* JVA., oxpboro pub-
opl 1/Technical Notes to
the ¢ itoes in aoplving the
cumen* - .eld monttoring situa-
as.
All €., - vization detector (FIZ:

gas chrome :0QTaphs reduife certain
elemencs (or their operaction., These
elements include three (low requlated
gas supplies as follows: 1) A cacrier
gas to transport the samole throuan
the column: 2} Hvdrogen aas for opera-~
tion af the FID: 1)) A clean aicr supply
to support combustion to the FID. In
addition, a mechod for injecting a
known volume of sample air (aliquot)
to be analyzed is cequired.

In atandard qas chromatographs thesge
theoe (J)) flow requlated gases are
individually supplied from presasurized
cvlinders egquipped with requlatocrs and
flow concrol apparatus. T~he Model 128
GC svaeem differs 1n that the hvdrogen
fuel for the FID is also used ags the
carrier gas., The clean air suoply is
simply the normal air sample pumped to
the FID. Ourtina the GC analvsis, this
aie IR scrubbed in a charcval ({lter
to provide the clean air supply. The
and result is that no additional gas
suppliedg are required to add the GC
option to the basic OVA instrumenc.

A valving arrangement is incorporated
to provide a method for transferting a
fined volume of air into the GC system
for analvsis. The sample air injected
into the GC column is the same sample
being analvzed bv the OVA for total
orgenic vapotr concentration. There-
fore, the ingtrument provides the
unique capability to obsorve the tocal
organic vapor concenctration of the
sample prior to injecting it into the
GC system. This operating (eature is
invaluoble i1n field worr where the
envicongent |8 conctinually changing
and whete valuable GC analvsig cime
must be expended only on the sampie of
concetn.




OVA Columns

Coluens are available in ¢, 3, 12, 24,
36 and 48 1ncnhn lengths as scandatcd
offecrings witn any of the coluan pack
ings listed below. Longet lengcths ace
available in l2-inch 1ncremencs on a
non=standacd basis. 0 order a colusn
Sim@ply use cthoe gaenecal pact numbaec or
a column wnicn 1S 510454 follovwed by a
dash (-), the Foxbocro pacxing maceclial
desagnaction, a secona dash ana cthe de-
sired longeh in inches. A sampie co-
luan dedignacion 13 5104%54-G-24. This
would represent a 24 inea coluan with
108 OV 101 on cntomogsorb W, HP 60/80
nesh. I[f a specific application acisos
which calls for a column macerial not
Listed beliow, pleagse contact Foxboco.
We will be nappy to check on i1ts avail
abrlity.

ACTIVATED CHARCOAL
FILTER ASSEMBLY

STRIP CHART
RECORDER

Foxboro
Desxgnatxon

A

[+
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Matecrial

208 Dicctyl Phthalate
on Chromosocb~P, AW
60780 Mesn

Chromosoto L01, 60/80
Mesn b

20% Ucon 50 HB 280 on
Chromosoco-P, AW 60/80
Mesh

208 Cacrbowax 400 on
Chromosoru-~-?, AW 60/80
Mesh

§/1.75% Diechylhenyl
Sebocactasnencone 34 on
Chomosoro W, AW 60/60
Mesh '
10% OV-10l on Chromo=
sorpb W, HP 60780 Mesh
108 1,2,3-Tris (2-cya-
noethoxy) Propane on
Chromosoco P, AW 60/80
Hesn )

J§ Diisodecyl Phthalate
cn Chromo:otd W, AW
60780 Mesn )

Poropak T, 60/80 Mesh
Pocopak Q, §0/90 Heunh
209 Cacbowax 20H on
Chcomosorv P, AW 60/80
Meab

n=Octane on Porasil C,
807100 Mesn -
Pocapak N, 6§0/80 Meoh

: PIGURE 6
ADDITIONAL CONTROLS & COMPONENTS - GC OPTION
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Sampie Flow

Figure 7 :: a flow diagram 1ilustra-
ting the flow pacns of :~e nvdroaen
fuel, samole air suopiv. 1irnd GC
injected =ample aliguor.

Two pusn-oull valves are used in tne
GC system: tne Samole {~tecet 'ilve and
tne Backtlush Valve.

dleck O illustrates the flow pathns
«ith the Sample Inlect “alve in the
‘out® position. w~ith this valve in

‘the "out”® position, the OYA functinns

in its normal manner as a cntal
organic vapot analyzer.

Rlock C illustrates tne €low ocaths
afrter che Sample [nject Yalve 15 moved
to the “in® poartinn tn 1n1t1ate Phrn
GC Mode,

The hvdrrarn €low bath ts now throuan
the samoia 1200 whicn enaoies nvdronen
T fween cte Y110 sample ream o gne (hon
ind cacrvy 1t throuan the GC calumn,

Algo note that the sample air going %9
the FID chamber 13 now enyted throunn
the activated charcoal (1lerr where
esgenttallv all organmic vapor rontami-
nation is removed from the air. The
activacted charcoal filter wvill effec-
tively ahsorb most organic vapors virh
the excecorinn nf maehane and ethane.
The functiong of the Samole [niect
valve are, therefore, to transfer o
fized volume sample of the air being
monitored 1nto the hydcogen atream and
to rerouts the sample aic supply
theough a (ilter (scrubbec).

The Backflush Yalve has no preposi-
tioning rrauirement to function. It
can be in either the "in® or ‘out”®
posstion at the time a sample is in-
jected into the GC svstem for analy-
318. The Backflush Yalve simply re-
verged the Adirection of the hvdrogen
flow throuan the GC coluan.

Regardless of the operating mode,
hydrogen alwayna flows througn the
column to the FID detector and the
saaple aic supply alwavs flous to the
FID detector to provide oxvgen for the
hydrogen flame.,

The cecommended hydcogen flov cate is
12 em /min focr proper FID operation

aind as 1 standard flow rate for gener-
ating GC ceferencescalibracion data.
~yis nvdrogen flow race 1s adjusted bv
sarving the Hydrogen Supply Pressure,
which ts the nhydrogen oressure at the
inoug of the flow control capillary
-ube of the OVA. The pressure :s
changed by adjusting the set screw in
the bonnet of the low pressure requ-
Lator, accessitle by removina the bat-
tery pacx from the instrument oanel.

70 monitor the hvdrogen flow race,
connect a bubble flowmeeer to an end

of the GC column wnich has been discon-
nected from the panel fitting and move
the Backflush Valve so that hvdrogen

is flowing out of the column. ?rimacy
nydrogen flow conctrol is accomplished
by the capillarv tube of the OVA.
However, the flow restriction of a GC
column will also affect the nhvdrogen
rate and the sffect will vacv with
colusn lenath, type of pacxina and
paeckina metnods. The nominal Hydrogen
<upply Pressure 1s around 10 £s19 and
-he pressure Aron across a :voical 24
:nch long column ocacred with A0/30

~esh matertal is aoproximacelv 1 %0

1.5 psig. ‘ormally, when,the hydrogen
flow rate is set at 12 cm /min with a
rrvandard 24 inch lona crlumn, no adjustc-
meat needa to he made when usina coluansg
from €nur (4) inchec to four (4) feet
long. Longer columns mav cequice hy-
drzogen flow sdjustment for proper opaca-
tion. Adjuotment would be reauiced if
and when.preciselv controlled analysis
was being conducted or when the hy-
drogen flow was too low to keep the
Clame burning.

The sample air flow rate is not adjusc-
able and is nominally 1.0 liter/minute.
This €low reee should cemain rela-
tively constant. A\ sample (low qsuge
is provided on the QVA panei to mnnitor
the samplie flow cate. ‘‘lote: _Panol
gauge is not calibrated in L/mim .

When the Saaple [nject Valve 13 in the
*in® position, there may he a slight
inerease or decrease in sample aic

tlow rate (0 to LS%). This change

will normally not atfect operation of
the insctrument as long as the (low

cate is consisctent (rom analysis to
anclysis. Basicselly, if the t;ov race
is consigtent betveen calibration and
end usage, there will be suitable pre-
cigsion 1n the measurements.




GC Analysis ' 2)
1) SAMPLE INJECTION

When the Sample Injection Valve
is dopressed. the air in the sam-
ple loop is injected into the
hydeogen stream wnich transports
the sample througn the colusmn for
sepocacion of its components and
to the flame chamber for analy-
sis. This small volume of
injected sample is qualitatively
analyzed based on the retention
time ot the individual compenencs
of that sample wnile passing
through the coliumsn, Quantitative
analygis can then do accomplished
by peak haeight or peok area ana-
lysis mechods.

r; BACKFLUSH VALVE

“IN" POSITION

ppoewe \‘.“-

‘—:\-v ! CHW

’ B BACKFLUSHVALVE
"OUT" POSITION

EXHAUST FLAME
ARRESTOR

|L
SNMFtEAWTﬂDFﬂDC}UUIBER p

PIGURE 7
PLOM DIAGRAM - GC OPTION
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THE COLUMN

The coluan consiscs of tubing
packted with a macerial which pnysi-
cally interacts with organic va-
pors and rectards the passage of
the vapors through the column.
Since the pacxing material has a
differenc atcraction for each
organic substance, each component
in & mizture of gases will be
sloved down to a different ex-
tent.

-] I-C SAMFlE INJEC TVALVE

“IN" POSITIO

.CHARCOAL
SCRUBBER

L___, L.

1
Stohry

SURV MOO I
SAMFtEINJECTV
T POSITION
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The nec effect :s :hat each com=
ponent eiluytes (rcm ctne column at

a different t:me. The components
acre then fed to the decector wnich
qives a response to the meter or
to an external strip cnart re-
corder.

A portable isochermal pack (PIP)
can be used for “emperature con-
teol and/or isothermal analysis.
Thig is descrined further unders
PIP kit option. :

QOAL!TAT!V: ANALYSIS

AS each organic substance has a
unigue intecaceion with the co-
lumsmn pacring material, the tise
that the substance is rotained on
the column is also unique and
thus rnaracteristic of thot pacti-
culac sunstance. Tho “retention
time" (RT) is orimactly depondent
on the tvpe of pacring material,

. the lenatn of the coiumn, the

flow rate of thn qan carcying the
migeure cheougn the column and
the temporatuce range of the sys-
tem,

aenzus & TOLUENE

“hen thege vaciables are con-
trolled., the retention times can
ba ugsed to identify each of the
components in a mixtute. Because
of these variables, it is usually
necassdry tO establish recencion
time® for each instrument bv
makting a test with the puce sub-
stances of interest or to refer
to estadblished time data charcs
propared in advance for that spe-
cifie instrument. In those cases
where recention times of the com-
ponants ace too close together
for a good analysia, an adjusc-
ment in one or more of thoe opera-~
ting voriables vill effect a sut-
ticiont difference in catantion
times to enable meaningful analy-

8is.
4) QUANTITATIVE ANALYSIS

The detector response to anv or-
ganic component is proportional
ro the auancity of material pass-
{ng throuan the detector at a
given time. For an eluted compo-
nent, a plot of concentration vs.
time tormo a bell-shaped curve.

when using a strip chart cecore
der, the curve drawn on the paper
ig triangulacrly shaped and the
args under the peek is related to
the amount of substance being
anolvzed.

COLUMN

7/

TO DETECTOR

CARRIER 5 R_,
Qﬁs_w_zlﬂ,/ S0 SS” / /) 8 RECORDER

TOLUENE BENZENE

CARRIER

GAS !N 2

) /'j TO DETECTOR

& RECORDER

DETECTOR RECORDER

.

4‘:—— BENZENE
/‘v' TOLUENE

PICTORIAL SEPARATION OF BENZENE AND TOLUENE - "A” AT BEGINNING OF

SEPARATION: ‘8° OURING S

: “C* BENZENE HAS ALREADY PASSED

EPARATION:
THE DETECTOR AND IS RECORDED. WLUENFE (DOTTED LINES) WILL APPEAR

ONRECORDER AS IT PASSES THE D

PIGULS 8
TYPICAL COLUNRN SEPARATION SEQUENCE
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BACRTLUSH

The column Backflush valve is
provided to raverse the flow of
the carrier qas (hydcogen) through
the column. [t is nececsacry that
the column be backtluohed aftor
each individual analysis ancaept
under certain spaocial conditions.
T™he pPrtimary purpose ot the back-
flush funceion i3 to clear the
coluen of heavy compounds fwith
long tetention times) which would
contaninaote the column and cause
interferonces to future GC analye
sig. The Baczfluoh Valve has no
prepooitioning requicomenty it {g
ceversed from either position it
wa8 in during GC analysis. Tho
‘Backfluah Valve should be
actuataed immedistely afteor tho
peak ot the last cospound of in-
torest olutes. Figure 8 {llugse
trates the function of the Back-
flush valve.

In the GC systom, the backfluoh
ies “to the deteetor®. Thig is
possible becouse the carrier gas
and datector fuel aco the geme,
{.8., hydrogen. It provides a
coavenient means of quantifying
the total compounds in the backe
flush by sieply racording the
peak thaet elutes during the back-
flush operation. For fiold tn-
struments, this quantitative dacke
flush {nformation is valugble
sinee it provides o direct nmoone
of observing the condition of the
column and seeing vhen the coluan
is cloan and the detecter cosponse
has retucned to baseline. The :
time required for the bactfluah
16 uouolly 1.2 to 1.3 times the
GC analysis time.

Mia11-132
Page 18

SURVEY TO GC MOOE

Thece is an inhecant advantage to
{ntegcating the GC syscem to the
basic total Orgenic Vapor Ana-
lyser (OVA). The OVA provides a
direct reading of total organic
vapors in the air being sampled,
which gives the operacor informa-
tion about the sample boing ine
jected into the GC system. Thisg
information can be used to pce-
dict and verify the pesks that
‘cesult during the GC analysig,
including the backtlush peak.

This featucro elisinotes expending
valuadle GC analysis time wvhore
there is no contamination of con-
caen (comparable to taking noige
measureagnts in quiet coraers),
‘It also enoblaes the operator to
select the moot appropristo loco-
tion to conduct an snalysis, noc-
mally the area of highest concaen-
tration.
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GC MODE OPERATING
PROCEDURES

The gas chromatographic analysis mode
(GC Mode) of operation can de initiated
at any time during a sucvey bv simply
depressing the Sample [niect valve.
Aftec completion of the analysis and
backflush opecations, the Sampia Inject
Valve is pulled out and the survey
continued or another sample injected.
Note that when the Sample Inject Valve
is in the survey mode (out position)
the OVA operates i1n the same manner as
an OVA which does not tncorparate the
GC option.

Coatrola/Indicatora

Reter to Figure 4.

1 Sample Inject Valve - This two
(2) pomittan valve /(:hown schema=-
tically {n Plqure 7) is used to
select either Survev Mode (valve
out) or GC Mode (valve inl.

N Dackf luah Valve - "Si= two 2}
posittion valve Ishown schematl-
cally In Figqure 7) i5 ugsed to

reverse the flov of hvdcogen
throuan the column tn:

a) Back€lush the column for clean-
ing.

H») Quantitatively me.anure totsl
compoundas after a2 selectad
point. Example: Separation.
of methane from non-methane
hydrocarbons tn resd totat
non=Aechane hvidrncairhoa lrvel,

n Coluan - Separates componencs of
4 g8s mixcure SO that each Compo-
nent of the mixrure ~lytes from
the column at a different time,

i) Activated Charcoal Filter Assem~
bly - This assemblv functions
only in the GC Mode (Sampie

Injact valve “in”"} as shown scnema-

tically in Fiquee /), [t removes
organic compounds (excopt mechane
and ethane) by absorotion from
the sample air supplyv.

Tura on Procedure

Ploce the Sample Injaect Valvoe in the
“out”® pogition and put tho OVA instru-
ment in operation per "Operdting Proce~
duces® for the survey mode. NOTE:
Leave the hydrogen fuel and pump “on®
for three ()) to four (4) minutes be-
foce attempting ignition to allow time
for hydrogen purging of the column,

Survey Mode

When using the OVA in the Survev Mode,
ensure that the Sample [nject Valve
cemains in the full “out” position and
that the 8acktlush Valve 13 either
full ®in” or full “out®, ‘llote that
when changing trom the GC Mode to the
Survey Mode, the CVA output reading
will continue to change until all come
pounds have been eiuted from the GC
column. Therefore, under normal field
conditions, the GC column should be
backflushed for clearing, which takes
approximacely 1.2 to 1.5 times cthe
forwerd analysis time. The bacxflush
poak may be observed returning to baso~
line, after which the Samplie [njece
valve may be maoved to the Survey Mode
{out) position.

When the compound(s) being analyzoed
2¢e knoun to be the anlvy compound{s)
present in the air samole, back-
flushing may be omitted.

GC Mode Operation

In nocmal GC analysis, a strip chare

recocdet is used to record the output
congoncraction from the OVA as a fune-~
tien of time. This record, called a

cheomatogram, is utilizod for intec=

pretation of the GC data.

a) OPERATION

1) Turn on recorder and push Sam-
ple Injace valve “in® wvith &
¢ast, positive motion. This
geares the GC anailveis which
is auctomotic up to the point
of backtlushing. NOTE: Rapid
and positive mocion should be
used wvhen moving either the
Sample Inject or Backtlush
Valves. On ocecasion, the flame
in the FID detector may 90
out, which vould be indicated
by & sharp and continued drop
a¢ the concentration level.

It this occurs, ceignite the
flame and continue the ana-—
lysis. VOTE: A neqative “airc”®
peak tvpically occurs shoctly
alter sample injection and
should not be confused vith
flame=cut.

2) The negative air peak and ver=-
ious positive compound peahks
indtcated on the OVA readout
metoOC and the strip chart re=
corder represent the chroma=

togran.




b)

1) After the predetermined time
for the analvsis has elapsad
fnormally immediately after
the peax of the lasc compound
of concern), rapidly move the
Backflush Valve to its alter-
nate position (in or out).
Leave the instrumenc in this
condition until the backflush
pealt returns to baseiine, then
pull the Sample Inject Valve
to the °out® position. If no
backflush pear appears, pull
the Sample Inject Valve out
attor being in the backflush
condition for s period at least
twico as long as the analysis
time. The QVA is now in the
Survey Mode and ready for sur~-
vey ot injection of another
sample into the GC syscem,

INTERPRETATION OF RESULTS

The OVA 128 vith GC option is in-
-~ended for applications wnere
shece are a iimited numoer of
sompounds of interest and the
compoundg are nocmelly knoun.
Under these conditions, the opet=
atoe muse know the tecention time
and pear height charactecistics
of the compounds undet specific
opecating conditions. To cali-

- bzate the OVA in the GC Mode.

detevmine, oy tesct, the rotenction
tioe and paak ares (using peak
height asnalysis) for the com=
pounds of concorn. These tests
should be conductad on the column
to be utilized and over the con-
contecation and temperature canqe
of concern. When representative
charactecistic dats is available,
sueh as in the Application/Teochni-
cal Notes, a spot calibration
cheek is normolly all thaet is
requicted.

It should be notad that under
normal tield conditions, cthe va- -
por concentcationg vary continu-
ally as a function of time, loca=-
tion, and conditions. Fleld mea-
sucements for induserial hygene
vorit are normally associated with
4 threshhold level atound a preo-
established concencration. Sur=
veys for locating fugitive emis~-
sion courcos present a coneinu-
ally varying situation. Under
these conditions, it is desirable
to have 2 simple mothod of inter~-
preting the GC data for on-the-
Spat anslysis and decision making.
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Algh precision is normallv not a
cequirement for thesa tvoe analy-
ses since the enviconment 13 con-
tinually changing. The =mecthods
pregented in thisg section are
designed to provide a means €or
typical field analysis. When the
OVA 13 used under laborastory con=
ditions, standord laboratory metho=
dology mav be used for greatsr
precision.

rechnical Discuasion

The chromatogram is a chart recocder
ccace of the organic vapor concentca-
tion from the Organic vVapor Analyser
(OVA) as o function of time. A typie
cal chromotogram 18 .illustrated in
Figure 9 and is a series of tciangular
shaped peaks originating from and ro-
tyrning to a fixed baseline. Quali-
tative intecrprecation of a chrompto-
qram involves identifying & peak by
analyzing the time it took for the
pealt to appesr after initial injection
{referred to as cetention time RTY!
and comparing this RT to reference
datn. Quantitative interprecotion in-
volveo analy=ing the arco undes the
peak and relating this ares to cali-
bration data of peak area verous
concentration for that specific

nd under the conditions presant
during the GC analysis.

It can be sean that interprecation of
a chcomacogeam requires the use of
calibration reference data. GC refer-
ence datd is always generaced ewpifi-
ecally, {.ec.. through tests. FORDOFO
Application/Technical Notes mav be
upged ags o reforence for selecting co~
lusne and {ntocpreting chromatogrann.
Aowevor, sSimple tests must be cone
dueged to obtain the recuired refer-
ence data.

al QUALITATIVE ANALYSIS

under a given set of operating
conditions the cretencion tire (@
chacacteristic of that particular
substance and can be used to iden=
tify spoecific compounds. It wtll
be necessacy to calibrate reten=
tion timeo by maoking teste with
the pure compounds of intereset.
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The roctention time (RTY is de-
fined as that period cf cime from
injection untii the time of maxi-
mum detector response for eacn
subgtance. Retentton Cime (8
measured from the cime of sampie
injection to the time the apex of
the trianale shaoed cucrve is ob-
tained on the sStr:o chart re-
corder. (See Fiqure 9). The
Strip chart rercocder noerates on
a clock mecnantism <ucn that the
distance along the haseline 1s
proportional to time., While re-
tention times are charactertscic
for eacn compound. 1: :S possible
that two materials could have tne
same cetention times. Thus, if
there 13 anv question as to the
identitv of the vaoor, it mav be
necessary to verifvy i1dene{fica~-
tion bv recention timrs on dif-
ferent cotumni,

Use of a longer column witl in-
creafe the cetention times of
those ccmponencs it 1~ capanle ~f
separacing. The timr necween
peaks will also be :ncreased.
Thig is especially useful if a
componant comes throuah too tast
or {f desired pearn are an rinse
thae thrv overlap.

b) COLUMN SELECTION

Tun cnlumnn are suppl.icrd with the
ingstrumene., These are aeneral
purpose columna which are useful
in & wide vaciety of apolica-
tione. If thev do not achieve
Reporacigno for a particulac

appl ication, it may be necessary
to Select other pacting materials
ot longoe columns, Foxhoro will
angiot in chis sesiection or pre-
pare a cuatom column if

- WECTION 4.l poemefied

1f columns are made bv the user
or purcnased frcm other soucces,
angure cnat the oacking deasity
Aseg nce - 22 w2¢ ‘arge & ores-
syre drop. A large pressure drop
can result in flame=out problems.

<) TEMPERATURE SFFECT ON RETENTION
TIME

AN increase 1n tempecature will
decrease column recenction cime
(RT) and vice versa. Normally
retention time (RTY, as a func-
tion of temperature, ~hanges
linearly over the crange of J to
40¥C, For complex qualitative
analysis. a calibration olot of
RT vorsus temperature will be
requited. In tvpical usage, such
as ingide a factorv, the effect
c{ temperarure can be compensated
far during CRromatoarsm i1ntrrore-
tation. A single component tra-
cer compound can be sampled at
any time cto provide a “kev® for
nther compound identification,

1) CARRIER GAS FLOW RATE AFFECT OM
RETENTION TIME .

An increane in carrier qan flow
rate will (decrcase retencion
time. For reproducible data, the
cagrier gas (hvdrogen) flow rate
sust be recorded in association
with a8 chromatonram. Primary
control of the hydrogen (low cate
is accomplished in the OVA hy
cegulating the hydrogen pressure
across a capillary tube, “he
hyrdrogen f[low rate {3 also af-
fected by the reseriction of the
GC column but most columns have a
limited c¢ffect. The hydroaen
(low rate 19 factorv get at 1?2

c® /minute with 3 tyoical 24 inch

necessacy. column.

o +  pemew P L ] 1 '
. vl auscnow bl . I . I

! ] oowt ' M i I I .l !
e Ll e i e e

g T A€ YWION fise OF 4o
ndhitiie S ntd """"n caoco-m--....r L
e st o el IR .,! ¢
..“m.,_.“nnu "— B - T
i adbomg _‘couﬂﬂnuvlll .
= Samm e I ~ 10

" G

et < 4

-y .I.",_....

>—- - - py—

- g Vs 5

| ey S

.

PIGURE 9
TYPICAL CHRUMATOGRAM




e) QUANTITATIVE ANALYSIS

In gonecal. the more triangulacly
syemsecrical the pesk, the better
the pear height analvsis capabi-
lity. However., many GC peaxs
have “tailing” as illustrated in
Flgure 9. Peak height calibra-~
tion is an acceptasle mechod for
quantitative analysis as long as
the area undor the tail is small
compared vith the total peak
aren. [! severe tailing occurs.
empicical calibration daca gen-
ecated through tests mav be re-
quired to plot the pear height
vergus the conceatratcion cCurve.

Only pear height analysis vill be
digeussed in this manual. The
w@thod invoives injecting a known
concentration of the compound and
recording the peak height under
the test conditions. Peak height
chbtacteristics can be esta~
bligshed for various columns and
various temperatures. Vormallv,
both reatention time and peanr
height chraracteristics will be
neasured.

When pear area measurements ace
desticed, the araas mav be mea-
suted using an integrator on the
OVA output signal. Othar manual
methods mov also be used, such as
counting squaces, weighing curves
or simple trianguiation. Whem
the GC poaks have good symmencry,
tetangulacion (areca equals L/2
bogs x height) is a convenient
- sethod.

Calibration Data

when condueting tescs to obtain CC
cailibracion data. the following intor-
macion should be recorded. .

a) Coluen - degeription and serial
number as applicable.

b) Tompecature - column tempeca-
ture, normally room amdient.

¢) Chact speed - distancesunit
time.

d) Carrier flow cato - hvdrogen
flow race through the column
{em /min) .,

¢) Saoaple concencration - ppm for
cach conpound,

f) Sample volume - OVA by serial
nusber or typtcally 0.2% cm
toe standard value.

g) Recocdar scaling - ppm per
uait deflection.

h) Range - range of OVA being
used, i.e. X1, X10, XL00.

{) OVA serial number.

Ml 611-132
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To obtain a calibration poine. i(nject
a known concentration sample inco the
GC syscem and record the resuiting
chromatogram peak. The recanction time
for the peak mav be scaled from cthe
record or timed with a stcop wacch.

The peak height mav be scalaed from the
crecord or the OVA readout metec may be
observed ducring the elution of the
pesk. Figura L0B presents the forsat
of 8 chart vhich may be used to recocd
calibration data. Experience has indi-
catad that the peak heiaht response of
a compound is linear within the concen=
tration conge of 0 to L60 ppm. There-
tore, 2 single calibration point, pre=
terablo around tho concentration of
congecn, i3 normaolly all that is re=
quiced to plot peak height response in
ppm as a function of compound concen=
tcation. DOata for other compounda on
the sase column mav also be plottod
along with their associatod retention
times, percont relative response in
the total organic Survey Mode, TLY,
etc. It is recommenaed that copias of
the actual chromatograms be kept with
the chacrts for obsarving the poan
shapes®, poait interferences, cote. It
should bde noted that a chromacogeram
can be utilized like a tingespcint for
compound identification oc peak height
and Shape compacison. Tranopecent
overlays are an aid in chromatogrom
anolysis.

When temperatucre variations are aneiei-
pated, data should be taken ac several
points and recorded on the chact 08 o
new curve of a8 & relative change oe a
funotion of tampecature as illustrated
in Piguce 10B.

Peeparing and using the calibration
chact is very strcaightforwacd. A8 an
example. once the elution sequence of
a ggoup of compounds is determined, 2
miztuce of 100 ppm of sach can be pro=
pacted and cun on the GC for chart data.
The retantion time of each compound .
and the peak height of each caon be
tead directly from the chromatogeam
and the data put on the chact. [
temperature data {3 to he taken, addi-
tional chromatograms may be run with
the came sample and the RT and peal
height as a function of tempecotuce.

Wwhen complex mixtuces such 08 gesoline
acte analyzoed, it may be dosicadle to
keep the cecord of the backflushk peak
tor future reference and peak acoa
compacrison. [t ig8 also recomsended
that the total organic vapor concentta-
tion reading on the OVA be recorded
for eacn calibrotion samplie used.

T™his reading is used for ascciving ae
telative cosponse numdbers and 88 &
cheek on sample preparaction precision.
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Routine Maintenance

ai

CCLUMN

Any coiumn can be concaminated
vith compounds naving long cecen-
tion times. This will cesuit in
Nigh backaround ceanings., This
condition can ne cnecved bv in-
stalling a new column or a blank
colummn reubing onivi. I this
reduces the backarnund readinng,
the contanins:pd column should be
baked at 110°C 1212°F1 for three
f3) to four 14) nhours in a drving
oven wnile passing nitrogen tnrougn
the coluan. Hianer temperacures
may pectmanencly damage the calumn
packing,

#hen installina anv cniumn, avoid
touching the ends, as this mav
Caua~ contaminatinn,  Al]n, sne
“ure that the (ittinns are tiaht
0 avoid hydroagen lrakage.

MPORTANT: The followina simole
TPRT MAV DF ryn rA nrrarmine whoeher
the GC column 13 contaminated.
“While 1n a clean amoient air back-
ground, place tne Samoio Inject
Valve in the "in® (G Made) posi-
tion., oOnlaseve rthe 1ockineoung
reading on the mecter or recorder.
Aftor one (1) to two 12) minutes,
change t:: position of the Back~-
fluch vaive and aqain onsorve the
background reading. If the dack=~
qround reading went down and then
started to increase 1n one to tvo
minutes, the colusn is probdably
concaminatad and nenrdn to he
cleaned. ' Note that if hydrogen
Clows into one end of the column
for a period of time, the concami-
nagion is pushed into the coluan.

Then when the hydrogen flow is
reversed, the oxnaust end of the
column will be cieen until the
contamination 13 aasin puyshed
throuan. Remember that to clean
4 column the purge cas muse ne
cun througn the column in one
direction until all contamination
is removed. NOTE: Contaminaced
columns can be avoided by back-
tlushing the column atter every
analysis,

n)

CHARCOAL FILTER ASSEMBLY

After repeated use. the Charcoal

"Filter Asgemoly wvill become sacu-

racted. Periodically, the operator
should check the effect:iveness of
the activated chaccoal.

This can easily be done ov opera-
ting the unit with the Samole N
Injection Valve "in" and oassing
the probe near a concentrated
sg@ple of the compound being ana-
lyzad. The readout should remain
neorly steadv /should not rise
moce than 0 to 2 parts per mil-
lion (ppm)). 1If rise is more
than 2 ppm, ceplace the old char~-
coal with new activatend charcoal.
Cace should be taken to come
pletely fill the tube to orevent
a path for samole to bvpass the
charcoal. The tife of the char~
coal depends on the time (lengch)
ot expogure and the concentration
level durinae that exoosure. When
chanaina charcoal, ~e eyre thae
any fine charcnali dust 15 removed
from the assomdly.

Anocher test of the charcoal €{l-
ter 8 tn nors the bhackaround
croening with the Samoie [nject
Valve "out® and then note the
ceading wich the valve “in°. The
level should never be hiagher when
the valve is in the "in® position
and the charcoal filter is in the
aler line, If the reaning with .
the valve in the “in® position is
higher, the chaccoal filter is
probabdbly contamingted and acting
like a contaminaction emiceer,

Trouble Shooting

Tahle 2 presonts recommended field
tcouble shooting procedures which are
agssociated with the GC svitem. These
proceducres are in addition to those
found in the bagic OVA sect:on of the
manual.
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TABLE 2

TROUBLE SBOOTING PROCEDURE
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1) Low sample flow
cat® on flow in-
dicator.

b}

Check Teflon tuning on valve
asgomolvy for xinks., ectC.

Check flow race with valve in
down position.

Straighten ocr replace
teflon tubing.

Check for over restric=
tion of charcoal filter.

2) RAydrogen flame
will not Light.

")

<)

4)

e)

Cheek column connections on top
of unit to maxe sure thev are

tighe.

Check column for sharp bendas or
kinks. (Hvdrogen flous thcough

‘this colusn at all times and a

sharp bend will compact packing

too tightly for proper hvdrogen

flow).

Check charcoal filter tittings
to moke sure they are tight.

Cheer hvdroaen flow race from
the coluan.

Check that the [nject and Back~
flush Valves are both completelv
in or out. A pactially acti-
vated valve vill block the
hydrogan and aic flow pathso.

If a new column was installed
peior to pcohlem identification,
cheet for propar hvdrogen flow
rage through the column (should
be sporomimatelvy 2 cm /min).

Tighten fittings.

Roplace column.

Tighten (ittings.

Adjust hvdroaen,presguco |
to odbtain L2 cm /min flow
cate.

Enguce both valves ace
eithor completely in or
out.

{nececae hydeogen pProge
suge to obtain proper
hydeogan flow cate ot {f
colusn is excesscively
cegerictive, replace ot
cepagk the column.

J) Ambient back~-
gtound ceading in
clean environment
is too high.

-1

e)

Check for contamination in chac-
coal filter assesbiv. This can
be detectod if ambient rearding
Ilnereases whan going in to the
chromatogcapnic mode.

Check tor contamination in
coluan.

Chech for contgmination in
column valve assembly.

Replace osctivated chare-
cosl in charcoel tilter
assemblv.

Replace or clean colusn.

Remove valve stews and
wipe with clean linet=-tree
cloth. Heat volve asses~
bly during operation to
vaporize end remove cone
taminants.

4) Plame=-out vwhen
operating e¢ither
valve.

Ensuce valves oro beino dperated
with a quick., positive motion.

Operate volve vwith a
positive motion.
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TABLE 2
PROGLZHNI_‘ ) TROUBLE SBOOTING PROCEDU™. REMEDY
hY Elther hvdrogen or aic mav be Remove stemg and lighely \
leaking around one or more of coat with silicone :
the valve quad rinas. Assess C°V jrease, only on contace
tegts and "0° ‘ing i1nsnection. surtace of the "0% ring.
Wwipe off excess (do not ,
ramove guad cingsey, |
. |
I -} Damaged or worn auad r‘nas Replace guad rines and :
, : causina leak. arease as anove,
i
$ E:cegsrvn neax 1} Chanae or clean GC: see if pro- gnsure columns are claean
tarling .hlem disappears. prior to use. If one of

' Insoerce C valvesg for excessive
ArAATR Ar FARTAMINA -

stlicnne
LAY

Recomaended Sharas

The followina spare parts and supplies
ate recommendaed to suppocrt the GC svs-
te® ond recnctder. Theae are an addi-
ti{on to the spare pareg list for the
bagie OVA described in the “O'"A MA[N-
TENANCE® :-action.

ITEM PART
DESCRIPTTICY NO.
') Quad Rings 1049641
(10/pksg. )
2) Tubing, 12982
148 (n [D
.020 wail
1) Tubing, 12641
Teflon
.120 in [0
.030 wali
4) Activatea 2SC-004
Chareoail
S) "O" Ring U0118CE
for Charecoal
Serudbber
6) Chart Paper (CSC-008
(linear) (6/rls/pkg)

‘the same tvoe of column
tails are vorse than
orhers, cerack the coluan
or discard.

fxcasrive lubricant or
fareian matter 1n che
valve annemniy can cause
axcegsive tailina, Clean
valve assemolies and
lightly relubricate as
reguiced. (ubricant
should he rut onlv on the
ocutside contact surface
of the "0° ring. Do not
get groage into the °0°
ring arocovee.

ACCESSORIES

Recorder Accossory

A pocrtable Strip Chart Recorder is
aveilable for use with the OVA (refec-
ence Flaurell). The recorder is
povered from the OVA dbatterv pack and
the output can be scaled to mactcnh the
OVA readout meter, thereby oroviding a
permanent cecord for subseaguent analy-
$is or refecence. P/N $10445-4 is FM
certified inctrinsically safe. ?2/H
510845~6 i3 BASEEFA certified.

The recorder can be used vwith the OVA
to provide a long term monitoring pro-
file of total hydrocacbon or can be
usad with the Gas Chromatogcraoh Opttion
to provide a cheomatogranm.

Paatuces

The recorder prints drv (no ink) on
pregssure gensitive chart paper. The
cecorder is equipped vith tvo qoin
ranges and an electronic zero adjust-
ment. The WIGH gain positton is noece
mallvy used to provide a means of scale
expansion.




M1611-132
Page 31

Controls and Conncctions 3) POWER CONNECTOR - This 126 series.,
R S pin connector provides power

Deseribed below acte the functions of and aignal to the cecorder, a3

tecorder controis and conneceors. followva:
1)  AIGH-LOW Switeh - This oviteh, EIR FUNCTYOR
located on the right hand side of . L
the recoedor, provides 2 ranges. 8 “‘P“'lsvgg"l c
- The LOW range is sot for the same 2 pos. 12 npu
full scale roading ag the OVA ) Ground

cezdouc mecor. The HIGH cange

can be sat to 9ive an increonned

sanoitivity to the cocorder with-

out offeccing the OVA calibra-

tion.

2) ZERO ADJUST Knob - Thic potenttio-
meger, locatad on tho riahe hand
side of the recorder, permits
“nulling® of tho background read=-
ing on the rocorder without affaect-
ing the calibration of. the OVA
displayed on the OVA reedout. In
the full cloeswise position, the
cecordor vill display the same
repding as ctne OVA aeter. Coun=
terclockvige rotacton vill reduce
tho reading on the recorder.

150 VTV T e e }
ATAS A FUNCTION
L i Column (4R, Clromeatogroon QYA=-128
28 OFTEMP'ERIAT'URIE !:OR BENZENE Tempersture 25°C_ Carreer Flow _\2_ mi/sea
—+' ’ ! T 1 Injostsen: Volume 2,3 _mL Typo _ynivg,
100 L
] N, il
i A | R.2 RT TwY
100 5—7]5 \i X___Compound (M) ___(soed (ppes)
T 1 P
90 f-
51"’!:?; 201251301 3% ) 40
80 f—m— L TEMPERATURE °C
- | |
E ] b X4 § Heptane 80 | 41 400
a 70 - .
- [ | | 1 |
‘g - ] (11 f X1{ Pentane 100 { 90 | 1000
Q | 1| [ [ X2 | Hoxane <90 § 190 § 108
o [
E 50 I | : ]
2z , <l
! l i e
g © | 1T | X2 | Bonzene 150 | 292 t
[ 4 : - —
= a9 !
2 1 X3 { Tolueno A28 | 182 | 1200
20 ! T L
) [ I ] 1 !
! NOTE:s 1. Conreentration used [ce tost i
10 | 108 ppem or as indieated.
0 ! 2. X =.Ceoneentrotien muitiplier
0 20 30 4 SO 60 70 80 90 100

CONCENTRATION (PPM)

PIGURE 10A
CALIBRATION CHART
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Type Imeéum 2.5 mi vaive

Column $10434~G~48

Sampis see peiow

90 ppm pentane

- ~——] Temn. 3S¥C Chart Spesa U3 inymin.| e —
GC OVA-128 S/N 1646

Range £10 | | |

] Recorder Sepling 4.125 ppmsincn | o——
Carrier flow 12 mL/mun. _ '
. . _ ' | Other Conditionms [otails 850 ppm

— e

! T T0T pom neptare

U0 ppm toluene

Y T - s

I

|

I I

6.35 IN.

EXAMPLE: 6.35 X 60° 5 - 762 SEC. | ‘ )
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|

|
l

"439IN. |
EXAMPLE" - . |
439X4125 1811 PPM

1 I

.
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PICURE 108
CHROMATOGRAM

Calibration

B) Unscrew knurled fastener at
top of front panel to open
rococder. Pull down plastic
chasasis latch on right side to
release stickoe dbar tension on
paper and adjuet mechanical
zero as required. Replaco
nameplace, chassis laten and
resecure front panel.

Electronic and mechanical adjuscaents,
other than the operational adjustmoncs
on the side panel, are orovided to
calibrate and align the recorder.
(See Figure 11).

MECHANICAL ZERO ADJUSTMENT

A) Snap out the front panel name~
plate using a small blade sereve
driver in the left hand slot)
for access to mechanicsl zero
adjust screw, place HIGA-LOW
Switeh in OFP posicion.
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GAIW ADJUSTHMENT

Seporace adjustments aroe provided
for the HIGR ond LOW ranges on

:ho vecorder. (Refer to Piqure

1 for loecsetion).

a; Conneect recorder to OVA and
adjuae OVA for full scale read-
ing on ceosdout (about S VOC).

b) Loosen knurlad fastener un
upper left of the front panel
and pull front panel doum,

c¢) Place HIGH-LOW Switeh in LOW
and adjuse Rl until recorder
prints full scale.

d) Place HIGR-LOW Switeh in HIGH
and adjusc OVA to read the da-
sired full scale with frone
panei CALIBRATE ADJUST Knob,
typically halt scale on the
teadout. Adjugt R2 until re-
corder reads full scale. NOTZ:
Pull scale adjustment of the
cegorder for 1/2 scale on the
OVA gives a gain incresse of
two (2) in the height of the
peak on the chrosatograms.
This is tho factory sec point
tor the HIGH gain rangey how=
eVer, other poings can be gset
a8 desired with a g9ain of
three being the menimum obeoin-
:blo vithout amplifiee lodd-
nqo
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Hointenance and Routtne Operatione

Refar to the manutacturer's (Gulton)
maonual on the recorder wnich is en=
cloged vith eacn recorder when ship=-
ped.

Changing Chacrt Spsedn

The cecorder is equipped with a 1§ RPM
motor which gives a vriting speed of
four (4) strikes per second. The chart
advance speed is determined by the
gaag train asgemoly numper used. The
inchen per houe for eacn gear tratin is
given in the taole on paage 9 of the
Gulton recorder manual. Refar to the
bottom line of the chart adjacent to
drive motor L6 and note for exampile
that & nuater 1 gsear train has a chart
speed of 8°/hour.

a) To change the paper speod, open
the cocorder. remove gear box
speing (on left side), move qear
bor in ditection of arrow on tts
case ond lift out €rom top. Do
not force out from bottom. [n-
see¢ new gear, bottom tiret, slide
inte pogition against arrow ditec-
tion. Replace gear box spring.

Acntivated Charcoal Filter Accessory

Tho Activatad Chaccoal Filter Assembly
is an accessory which can bo installed
on the OVA Readout Assomdbly or attached
at the end of the telescoping probe.
The filter is typically filled with
activated charcosl which acte ap an
absogbent and effactivelv filters out
organic vapors other than methane or
ethane.

A segev cap on the prode end is removed
toe refilling the filter with activated
charcoal or other filter:ng media.

Applications of the €ilter includes

1) Oobtaining a clean air sample for
20£0 bageline cheex and adjust-
sent.

2) Running "dlank® chromatograms to
238888 instrument contamination.

1) Rapid scraening of mechane and
noAa-Rethone oraanic vapots.

4) Selective screening f(or natucal
gas sucrveys.

3) As & moiseure filtor whon filled
with a8 dasicecane gucn as silica
geld.
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CHARCOAL
FILTER ASSEMBLY

UNSCREW TOIREPLACE CHARCOAL

v

~ Y
]
O

ry

|
READOUT ADAPTER

PIGORB 12

ACTIVATED CHARCOAL FPILTER ASSEMBLY

A pregs fit adapter on cthe back of the
tilter assomoly 13 removed when 1n-
stalling the unit on the telescoping
prode. whea repiacina the cap end
altee rof1ll.lng, one wran of Y Incn
teflon tape should he unea to seai the
threads.

The life of the filter will depend on
the time tn use and the concentrattonn
Qf the compounds being filtered. Un-
dor typiecal indugerial aic monitoring
condittions, the filter will last for
mneny davs of continunus ~ampling., See
Fiqure 12, :

Sample Dilutor Accessory

An adjustable sawmple dilutor assemoly,
P/W 311743%-1 is an accessory. The
dilutor (s supplied with a 1011 dilu-
tion orifice as standard. Orifices
toe 2%:1, P/N S11770-2, and S0:1, P/N
S11770-3, dilution are also available.

In operation., the dilutor is actached
to the end of the telescouping prove or
connected bv extegnal tuding to the
lnput fitting of the QVA side pace.
Dilution of the air being monitored is

accomplished by stream splitting throuan

the use of a needle valive on the sam-
ple input. An activated chaccool
sccubbee {s insected In the main aic
supply line to the OVA and scruds the
aic of organic vapoes. [t also
creates & slight vacuum at its output
gide of the scrubber and the vacuua at
this point draws the sample air
theough the needle valve whereo |t
mines with the main air supply going
to the QVA detector. .

Tho dilution vailve provides a means of
sampiing vepor levels above the iower
explosive level (LEL) and in oxvagen
deticient atmogoheres. These condi-
t{ong can occur in normol leax or
source survey as the operatoc qecs
close to the leak or vepotr source or

. in momitocing various manufacturing or

matorial handling processes. * Appromi~
mately 149 ozvnen is raqulgnd to suge
tain operation of the FID in the OVA.

Setting Dilution Rate

Prepace a sample in a bag ac a high
levzt. typically 1,000 to 5,000 ppm.
Any suitable gas can ba used, such as
pucane from & cigarette lightacs how=
ever, a compound similac to those to
be measurcd provides greater accuracy.
The actual concentration of the 9as
doeg not have to be known, since the
dilution crate is siaply a relative
lavel.

obtain an OVA reoding on the vapor
sample with the dilution veive romowed.
Then i1nstall the valve, loosen the jam
nut and tucn the needle valve uncil
the meter ceading cocresponds to the
ortginal reading divided by che dilu~
tion factor desited. Retighten cthe
jam nut.

Lt ghould be notad that wvhen the dilu~-
tion valve is used for nacural aas
leak survey and pinpointing, the chag=
casl filter will not remove the meth-
ane from the dilution air supply.

Care should be tzken co that natucal
gas is not allowed to anter the main
aic inlet. (See Figure L.}




OVA Septum Adapter Accoassory

A Septum Adaptor, P/N 51064%-1, (s
available for direct on~line sample
injection to tne GC column inleec. The
Septum Adapter mounts directiy on the
OVA front panei and sampiec injections
from .029 to 2.5 cm may be made using
a2 gas tight syringe.

Thig provides a range of sensitivity
of approximacely 10% to 10009 of the
OVA standerd valve, vhich has a sample
loop volume of approzimacoly 0.25 cm .
Sycinge injection can cause flama-cut,
however, the OVA may oe roignited aftee
the injeetion is made. The air in the
sample muset elute from tho colusn be-

‘fore reignition. The time for the airc

poan to elute 1s a function of the
coluan length and tha voiume of the
sacplo injected. For example, a | cm
sample into a 12° column will regquire
approzimately 5 seconds: and, a 2,5 cm
sample 1nto a 48" column wiil require
approrzimacely 20 seconds.

The Sepcum Adaotor also provides o
neans whecedy somples (rom oxygen de=
tictienc actmospnecos or procese streams
can be injoctod directly into the
chremacograph. HRoodspace analycis may
also be aceosplighad using the Septum
Adapter and a syringe.

QVA
READOUT ASSY.

CHARCOAL
SCRUBBER

Mist-132
Page ¢4

OVA Portable isothermal Pack
(PiP) Accessory

A colusn can sepacate an exceptionally
vide vaciety of components if the sepac-
ationg are nade at difforent tempeco-
tuce ranges. [n addition, peakx haetignts
and retention times can vacy with co-
lumn temperacture. The PIP option wae
developed to control coluzn compera-
ture, without affecting the analysar's
intrinsic safety specifications and
without comprom:ising the analyser's
poceability.

Whes the Septum Adapter 135 ingtalled
on the OVA, the normal GC sample volve
may otill be used alternacively with
the syringe injection. In addition to
vaciable sample size and semoitivity,
syringe tnjections will normally pro~
vide greater symmecry and reduce totl-
ing of chromatoaram peasxs as compared
wich the standard valve i1njection.

DILUTOR
ORIFICE

TYGON
TUBING

PIGURR 11
OVA SAMPLE DILUTOR
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Hiart-132
age 42

SLUGS

THERMOMETER

PIP CONTAINING
COLUMN

PIGURE 14

'PORPABLE ISOTHERMAL PACR

pip compomts & Spare Parts

s11800~-1 PIP Rit
51180%-1 PIP Agnembly (speecify
column lengeh and packing
) mageorial)
511810-1 40°C Slug (phase-choenge ma-
$11030-1 terial) °
bl ‘Soeder for 40°C Bl
$11015-1 Aluminum Slug "
$11820-1 E:pty Bottles (package of
i) .
S11829-1 Insulating Cover
5116826~-1 Thermoseter

. PIP columns can be prepercd vith any

standacd column packing material. A
temparotuce contgol slug is ingorted
into the PIP slug cavitv vhich has
emtagioc foam insulation. For field
oparotion in extreme smbient te=mpera-
tucen, an additional shaoepsxin jacket
corn be installed. The period of tem=
pecatucre control depends upon the tem=
pegatuco difference begfween ambient
and the slug, Foe & 0°C ice pack and
ambient tempecoture of 27°C, a control
periocd of appronimately 10 hours ig
typical. Additional informacion on
the PIP svacen will be found in
Porboro document TIE11-10S.

CENTURY is a trademarx of The Fonboro
Company.

Teflon 13 a trademack of E.!. duPont
de Nemours and Company.

Sncop 13 a trademark of The Nupro Coa=~
pany.

Rel=F is a trademeck of M.W. Rellog
Coapany.

B I EN

Chromosorb is a ctradomack of Johng=
Manvilile.

Cagbowaas is a trademack of Union Cac~
bide Cocpocaction.

Potopak is a trademack of Waters AsSso=
ciatag.

Potosil is a tcademecit of Waters Asso-
ciates.

Pratsd in U S A
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SERVICE PROCEDURES
ORGANIC VAPGR ANALYZER
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REGULAR MAINTENANCE

ORGANIC VAPOR ANALYZER

PROCEDURE
O CHECK PARTICLE FILTERS

O CHECK QUAD RINGS
O CLEAN BURNER CHAMBER |
O CHECK CALIBRATION

© CHECK PUMPING SYSTEM

EREQUENCY
DAILY

WEEKLY
WEEKLY
DAILY

DAILY




ﬂ

® HIGH BACKGROUND READING 1. CONTAMINATED HYDROGEN
(MORE THAN 10PPM) 2. CONTAMINATED SAMPLE LINE
@ CONTINUAL FLAMEOUT 1. HYDROGEN LEAK
| , 2. DIRTY BURNER CHAMBER
3, DIRTY AIR FILTERS
® LOW AIR FLOW 1. DIRTY AIR FILTER
2. PUMP MALFUNCTION
-3, LINE OBSTRUCTION
@ FLAME WILL NOT LIGHT 1. LOW BATTERY
| | 2, 1GNITOR BROKEN
3, HYDROGEN LEAK -
4, DIRTY BURNER CHAMBER
5, AIR FLOW RESTRICTED
©® NG POWER TO PUMP 1, LOW BATTERY
2, SHORT CIRCUIT
® HYDROGEN LEAK 1, LEAK IN REGULATOR
(INSTRUMENT NOT IN USE) 2, LEAK IN VALVES
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PRECALTIONS EOR BEST PERFORMANCE
ORGANIC VAPOR ANALYZER

® KEEP BATTERY ON CHARGER WHEN NOT IN USE
© RECHARGE BATTERY AS SOON AS POSSIBLE AFTER USE
® AVOID DROPPING METER/PROBE ASSEMBLY

o AVOID LNTAKE OF HIGH BOILING VAPORS

® BA_CKFLDSH COLUMN AFTER EACH CHROMATOGRAM

‘@ D0 NOT OVERTIGHTEN VALVES

® USE HYDROSEN WHICH CONTAINS LESS THAM 2PPM HYDROCARBONS
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OVA --128 CALIBRATION

. REMOVE INSTRUMENT FROM CASE.

TURN ON ELECTRONICS AND ZERO INSTRUMENT ON
X-10 SCALE. GAS SELECT DIAL TO 300.

TURN ON PUMP AND HYDROGEM. IGNITE FLAME.
60 TO SURVEY MODE.

INTRODUCE A METHANE STANDARD NEAR -10CPPH,

. ADJUST R-32 TRIMPOT ON CIRCUIT BOARD TO

MAKE METER READ TO STANDARD.

. TURN OFF HYDROGEN FLAME AND ADJUST METER

NEEDLE TO READ 4PPM,
SNITCH 10 X1 SCALE AND ADJUST R-31 TRIMPOT

- TO MAKE METER READ 4PPM.

RETURN TO X10 SCALE AND ADJUST METER NEEDLE
TO 4OPPM.

SWITCH TO X100 SCALE AND ADJUST R-33 TRIMPOT
TO MAKE METER READ 4OPPH.
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. WITH PUMP ON, HOLD UNIT UPRIGHT AND OBSERVE FLOW GAUSE.

BALL LEVEL SIGNIFICANTLY BELOW A READING OF 2 IS LOW FLOW,

" CLEAW OR REPLACE PARTICLE FILTERS.
. RE-ASSEMBLE AND RETEST FLOW.

IF FLOW STILL LOW, REPLACE PUMP DIAPHRAGM AND VALVES.
IF FLOW NORMAL, PLUG AIR INTAKE. PUMP SHOULD SLOW AND STOP.
IF NO NOTICABLE CHANSE IN PUMP, TIGHTEN FITTINGS AND RETEST.

. IF STILL NO CHANGE, REPLACE PUMP DIAPHRAGM AND VALVES.




HYDROGEN VALVE PACKING REMOVAL

1. REMOVE INSTRUMENT FROM CASE.

2. REMOVE VALVE KMOBS.

SHAFT AND PACKING. REPLACE PARTS AS REQUIRED.

3, REMOVE CAPILLARY TUBE.
4, REMOVE FILLER CAP AND FITTING.
A f
|
o 5. REMOVE THREE NUTS FROM VALVES AND PULL TANK
' ). ASSEMBLY FROM OVA.,
.
ugf . 6. UNSCREW PACKING RETAINER NUT FROM VALVE TO
i ~ BE SERVICED,
4=
H ..
:y* 7. TURN VALVE SHAFT COUMTER-CLOCKWISE TO REMOVE

=
>

. RE-ASSEMBLE VALVE AND REPLACE TANK ASSEMBLY
IN OVA.-

e ——



gl

o

. = 1 &

I

. REMOVE OVA FROM CASE,

REMOVE CLIP RING FROM BCTTOM OF VALVE,

. UNSCREW NUT FROM TOP OF VALVE.

CENTLY PULL VALVE SHAFT UPWARD AND FREE OF HOUSING,

. OBSERVE RINGS FOR SIGNS OF DAMAGE - REPLACE AS NECESSARY.

. LIGHTLY GREASE RINGS.

RE-ASSEMBLE VALVE - DO MOT PINCH RINGS DURING SHAFT
INSERTION,
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1. REMOVE PLASTIC EXHAUST PORT COVER.
2. UNSCREW EXHAUST PORT.

3. USE WIRE BRUSH TO CLEAN BURNER.TIP AND

ELECTRODE, USE WOOD STICK TO CLEAN TEFLON,

AVOID TOUCHING. IGNITOR,
4, BRUSH INSIDE OF EXHAUST PORT.

5. BLOW OUT CHAMBER WITH A GENTLE AIR FLOW,

6. RE-ASSEMBLE AND TEST UNIT.




REGULATORS

CAPILLARY TUBE\ /\

| | |
RECORDER I
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BOARD
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\PREAMP DETECTOR

ORGANIC VAPOR ANALYZER SCHEMATIC
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1 ITEM

itor P/N 510461-1
Iﬂp valve P/N 510067-3
. p Diaphram P/N 510063-1
' ® {1ter Cup P/N 510318-1

m‘xer/Bumer ,Aséembly P/N 510513-1

flon Wafer P/N 510160-1
Iiass Washer P/N 510-160-2
1Fhausc Port Assembly P/N 510530-1
attery Pack P/N 510542-1
!L .e Line Assembly P/N 510316-1
gprticle Filter P/N 510116-1
E' ﬁad Rings P/N 510496-1

l flon Tubing 0.148" ID x .020
all P/N 12942

m $flon Tubing 0.120" ID x .030
l Wall P/N 12941

l1tivated Charcoal GI
" Ring P/N 2-15
l hart Paper Type WA P/N CSC-008

L

- —

OVA-128 SPARES

QUANTITY
2

1 pkg of 10
1 pkg of 5

1 pkg of 10
1 pkg of 10

1 pkg of 10
1 €t
1 ft

11b
2

i1 pkg of 6 rolls
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'G-24 Column

1) Methylene Chloride

2) 1, 1, 1 Trichloroethylene

3) Trichloroethylene
4) 1, 1, 2 Trichloroethylene

_5) Tetrachloroethylene
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Zilutor Fitting
151 Jitutor Orifice
Crarccai scoruccer

cm Sczacs

Adjusting Clamp

4 T¢. Tirgon Tubing
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*ilters {~kg. of 5}
5-Ring
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WARNING: THIS EQUIPMENT GENERATES, USES AND
CAN RADIATE RADIO FREQUENCY ENERGY AND IF NOT

| STRUCTION MANUAL, MAY CAUSE INTERFERENCE TO
RADIO COMMUNICATIONS. IT HAS BEEN TESTED AND

DARD C108.8 AND FORA CLASS A COMPUTING DEVICE
PURSUANT TO SUBPART J OF PART 15 OF FCC RULES,
WHICH ARE DESIGNED TO PROVIDE REASONABLEPRO-
TECTION AGAINST SUCH INTERFERENCE WHEN OPER-
ATED IN A COMMERCIAL ENVIRONMENT. OPERATION
OF THIS EQUIPMENT IN A RESIDENTIAL AREA IS UKELY
TO CAUSE INTERFERENCE IN WHICH CASE THE USER
AT HIS OWN EXPENSE WILL BE REQUIRED TO TAKE
WHATEVER MEASURES MAY BE REQUIRED TO COR-
RECT THE INTERFERENCE.

INSTALLED AND USED IN ACCORDANGCE WITH THE IN- -

FOUND TO COMPLY WITH THE LIMITS FOR DOC STAN- -
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Chapter 1 Introduction

T
1.1 UNPACKING

Included with the instrument you will find the following standard items:

- User's Manual

- 120/230 VoIt Battery Charger
- 17 cm Sampte Probe

- 5 Spare Filter Cartridges

- Shouider Strap '

Remove MicroTIP and accessories from the shipping box and exam-
ine them for any physical damage. inform Photovac immediately if
MicroTIP or the accassories are damaged.

e

1.2 RECHARGING THE BATTERY

Before beginning operation of MicroTIP, the battery will require charg-

ing.

1. "Ensure MicroTIP is off by pressing the front of the power
switch. See Figure 1.

2. Set the voitage seiector switch on the bottom of the battery
charger to the appropriate AC line voitage.

3. Press the releasa button on the bottom of MicroTIP and ra-
move the battery pack by siiding it backwards. See Figure 1.

Shoulder Strap Connectors

1/@ Connector Handle Flare

Power Switch

Battery Pack

Reteass Button

Sampie Cutlet
Fiiter Housing Sample Probe

Figure 1 MicroTIP Layout
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4, Plug the charger into the battery pack and then-into an AC
outlet ana allow the battery pack to cnarge for at ieast 8
hours.

5. After charging, remave the charger, first from the wall
outlet, then from the battery-pack and slide the battery
pack:back onto MicroTiP.

The instrument is now fully charged and ready for use.
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Waraing up nov,
please woit...

Chapter 2 Operation

[ I
2.1 OVERVIEW

MicroTIP measures the concentration of airbomne ionizable gases and
vapors and automatically displays and records these concentrations.

Tumn the instrument on by pressing the back of the power switch. The
pump will start and the message “Warming up now, please wait" is
displayed. Withinthree minutes the following information wiil appear
on the display: Instrurnent status, detected concentration, Event
number, time, and date. Figure 2 shows this.normal display.

Current Detected
Instrument Status c nration

Resdy 2000 ppm
008 10315 Fed 15

i

Event Number Time Date

Figure 2 Normal Display

MicroTIP operates automaticatly. The user reads concentrations
directty from MicroTiP's dispiay. The display updates itseif each haif
second.

The Minimum, Makimum, and Average concentrations measured in
each 15-second period are automaticaily recorded in MicroTIP's
datalogging memory. MicroTIP’s memory holds the last 12.0 hours
of concentration data measured.

- Concentration data can ba played back from memory on MicroTIP's
display or sent to a printar or computer in either tabular or graphica

.form. Data aro recorded by date, ime, and by a user-entered event
number. Data are played back by the user specifying a start and a
stop event number. :
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TUTOR!

The Keypad is used to set up and calibrate MicroTIP, and allows
the user to manipulate the concenirations measured.and re-
corded by MicroTIP in vanious ways. MicroTIP has 16 cleariyia-
belled keys for direct numeric-entry and for using MicroTIP's
functions.

All Information entered from the keypad and stored inMicroTIP's
datalogging memory is retained when MicroTiP Is switched off.
The clock and calender continue to operate and do not need to
be reset the next time MicroTIP is used. ’

O
22 TUTORIAL SESSION

To assist the user in leamning the key functions, MicroTIP has a
built-in tutorial session which dispiays a two-ine description of the
function of each key. Pressing MicroTIP's TUTOR key begins a
tutorial session and pressing the EXIT key twica ends the session.

L While in the tutorial session keypresses have no effect on

MicroTiP's operation.

Press the TUTOR key and begin a tutorial session. Press each
key and read the display. The-tutorial dispiay for each key is-given
in the following table:

BATT Shows battery V. ALARM  Shows set-point
normally 9-16V - for conc alarm
DISPLAY Dispiays conc as MAX Digplays highest
graph or numeral conc measured
UGHT  Switches dispiay - SETUP  Sets data time &
light hi/lo/oft options for keys
AUDIO Selects alarm or EVENT  Puts event mark
tone or no audio into recorder
PRINT  Prints recorded TUTOR  Press a key then
data on one page read expianation
GRAPH Graphs recorded CLEAR Erases the last
data on one page number pressed
PLAY Repiays recorded Bar Cangeis kay with
data on display no more changes
CAL Calibrates with ENTER Confirms display
zero.& span gas then continues

Table 1 Tutor Displays
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2
DISPLAY |

RO BN 2000

008 10:15 feb 15 |

LIGHT |

Battary leves, V
12.3

Press the EXIT key twice.to end the session.
In operation:. ail MicroTIP's function keys work in the same way.
It there are no options 10 the function then the key acts immediately.

it there are options, then the display will indicate these. The currently
selected option.is displayed on the lower line. The user is prompted
to display the other options by pressing the up arrow or down amow
keys. Pressing ENTER contirms that the displayed option is correct. If
the function requires numeric input then the current value is displayed
on the lower line. Tha user can changa it on the display by pressing
the numeric keys. Pressing ENTER confirms that the dispiayed value

i3 comect.

Some functions have multiple steps for options and/or numeric
inputs. These are arranged so that the most frequently changed
inputs are requested first. Once the desired changes have bean
made the user can bypass the rest of the steps by pressing EXIT.

Each key function is described in more detail in the following sec-
tions. Leave MicroTiP on and try each key in turn.

R
2.3 DISPLAY

'lt a numerical display is shown, pressing DISPLAY willchangeittoa
bar graph. If the bar graph is shown, pressing DISPLAY changes it to
a numerical display. The bar graph range is seiected with the SETUP

key.

R
2.4 LIGHT

Backlighting can be one of two intensities. The brighter lighting
consumes more power and is recommended for use only in very dark
locations. Pressing the LIGHT key switches the backlight on ta high
intensity, pressing it again decreases the intensity and pressing it
once more turns tha backlighting off.

——
2.8 BATT

Pressing the BATT key dispiays the current battery {evel. The battary
voltage will be shown for 15 seconds and then the display reverts 1o
normal. The normal operating voitage range is 9 to 16 voits. When
LoBat is displayed there are approximately 10 minutes of oparation
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BATTERY PACK

CRITICALLY LOW |

Hax 112 pom )
026 10:12 febd 15 |
e s

Hex cieared i
024 10:12 Feb 15 |
S

CLEAR |

EVENT !

b

Ready 500 ppm
285 10:28 Feb 15 l

Rosdy 500 pms |
000 10:28 feb 15 |

left. The battery pack must be repiaced by a fully charged pack
and the dischargea pack shouid be recnarged. See Section 1.2.

It operation is continued with a low battery pack another message
will appear indicating the batteries are critically low. MicroTIP will
now turn off tha detector lamp, the pump and the backlighting (if
activated). This reduces deep discharging ot the battery pack and
possible memory loss.

Note: Leaving MicroTIP for more than three days, without a
battary pack will result in loss of racorded data and setup
parameters. To avoid loss of data, charge the battery
pack for at least 8 hours and repiacs it.

——
2.8 MAX

Press the MAX key. The maximum concentration, the Event
during which it was encountered. the time and date of the occur-

rance will be displayed. This i8 shown for 15 seconas and then
the display revens to normal.

Prassing MAX and then CLEAR will reset the Max register. ‘Max
Clearea” will be dispiayed with the current date and time. After 15
seconds the dispiay reveris.to normal.

Recording of real time data is not interrupted when the MAX key is
pressed or when the Max register is cleared.

T
2.7 CLEAR

CLEAR erases the |ast numerical entry. If a number is entered in
efror press CLEAR to erase the entry and re-enter the correct
number. CLEAR used in conjunction with the MAX key resets the

Max register.

—
2.8 EVENT

Each press of the EVENT key advances the Event number by one
unit on the display. After Event 253, MicroTIP resets the Event
counter to zero. Each time the instrument is tumed on the Event
number is-automatically advanced by one unit.

Logged data are played and printed by specifying a start and stop
Event number. Press EVENT to heip identify a panicular sample

or sampling location in memaory.
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EXIT

Renge 0-7 pom ¢ §
200

Nota: MicroTIP only stores the last Event seen in a 15 second
period. If the user wishes 10 assign a spectific Event numoer :0
a sampie, the EVENT key snould be pressea oniy-once every
15 seconds. |f the Event key is pressed more than once ina
15 second.period lower Event numbers will not be stored.

MicroTIP records continuously for a period of 12.0 hours. After this
time it begins to overwrite axisting data one Event at a tims.

For example: 6 Events of 2 hours each are recorded. Event #7 will
overwrite event #1 if it Is 2 hours or less in{ength. If Event #7 is
greater than 2 hours it will overwrite Event #2 as well. If Event #7 is 3
hours. then Events #3, #4, #5, #6 and #7 are now in the recorder.

It-it is necessary to reta'in a copy of all recorged data, the data should
be printed or stored in a computer at least once every 12.0 hours ot
operation ta prevent toss of information when the Events are overwrit-

ten.

O
2.9 EXIT

The EXIT key terminates all MicroTIP functions except DISPLAY,
UGHT, and EVENT. The dispiay reverts to normal. Most functions
exit automatically if no key is pressed:far 15 seconds.

When EXIT is pressed during PRINT or GRAPH, MicroTIP stops
sending information to the printer or computer. The printer will.con-
tinue to print until its butter is empty.

O
2,10 SETUP

The SETUP key ailows MicroTIP to be set up for a specific applica-
tion. The current date and time are also set through the Setup com-
mand. Press SETUP and step through the functions. Press ENTER
to accept the dispiayed data or enter anumerical value using the
keypad and then press ENTER. If no values are entered MicroTIP's
display reverts to normal.

To set up the instrument:

1. Press SETUP.

12 The first step-sets the range for the bar graph.disclay, the

graph output, the audio output , and the 1 voit analog output.
Use the up and down arrow keys to-setect the 20, 200 or 2000
ppm (parts per million) range.
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3 Next the Cal memory is selected for requiar operation or

High Sensitivity operation. During High Sensitivity,
MicroTIP operates at its highest possiDie sensitivity. There
are 5 Cal Memorias which can be used to store 5 sets of
calibration information for up to S different compounds, for

‘5 differant detector sources or 5 different concentrations of'

the sama compound. Use the up and down arraw keys to
seiect the Cal Memory.

4, Naxt enter the correct values for the current time. Press
ENTER after eacn value.

5. Enter the numerical values for the day, month and year.
Again press ENTER after each selection.

The instrument is now set for operation.

T
2.11 AUDIO

If a set of headphones is being used with MicroTIP press AUDIO
and use the arrow keys to select one of three options for audio

output.

To connect the headphones remove the dustcover from the /0O
connector and plug in the headphones.

The audio output can be tumned off altogether. It can be set so
there is audio output during an alarm condition only. The last
option is a continuous audio signal with the tone being propor-
tional to the detected concentration.

Use the arrow keys to move through the options to select the de-
sired option, and press ENTER.

The audio voluma is controiied by a knob on the headphones.

T
2.12 ALARM

The ALARM key dispiays the current alarm level and allows a new
alarm level to be entered.

1. Press ALARM.

2. The currant alarm is displayed. If this valueis-correct wait
for the dispiay to revert to normal in 15 seconas or press
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3. It a new value is to ba set, enter tha vaiue, and press ENTER.

When an aiarm condition is detected the instrument status cnanges
to “Alarm’* ana an audio signal is heara througn.the heaaphanes (i
Audio on Alarm is selected) and remains on until the alarm congition
has passed or until it is tumed off with:the AUDIO key.

—
213 PLAY
The PLAY key plays back previously recorded data.

It either Audio on Alarm or Continuous Audio is selected the playback
audio output (not the real time output) is heard through the head- ’
phones. To enabie playback audio output, press AUDIO and select
the desired output before pressing the PLAY key.

1. Press PLAY. Two options are available. Pressing ENTER
begins playback whera it was last stopped. Press * to-setthe

playback options.

2. Select the start Event. If the selected Event is not available
MicroTIP begins at the closest higher Event.

An Event may not be available if the EVENT key was pressed
more than once in 15 seconds, or if the selected Event has
been overwritten in the memary by mare recent intormation.

3.  Naxtselect which value is 1o be dispiayed, either the Mini-
mum. the Average, or the Maximum, with the arrow keys and

press ENTER.

4, The data can be played back in either numerical or graphical
dispiay by pressing the DISPLAY key.

When MicroTIP s playing back recorded data it is also measuring and
recording real time concentrations even though the instrument status
is “Play". If, during playback, an instrument status with a priority
higher than that of “Flay” is ancountered in real time operation it will
be displayed, but MicroTIP wili continue to play back.

The playback speed and direction can be selected using the arrow
keys. The speed can be incraased or decreased and the information
can be viewed in the opposite direction as well. A forward arrow (>)
appearsinmadispiayﬂdanmbw\gplayedfomardor a backward
arrow (<) if the data are being played in reversa.

Press ENTER to freeze the display at any time and use the arrow keys
to resume playbacit. Press EXIT to retum to the normat display.
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The PLAY function orovides a speed.searcn to find the desired
start and stop Event numbers far printing-or graoning.

.
2,14 CAL

MicroTIP must be calibrated in order to display concentration in
units equivalent to ppm. First a supply of Zero Gas, which con-
tains no ionizable gases or vapors, is used to set MicroTIP’s zero
point. Then, Span Gas. containing a known concentration.of an
ionizabie gas orvapoar, is used to set the response factor.

Usually clean outdoor air will be suitable as Zero Gas. If therais

anv doubt, use a commercial source ot Zero Grade Gas and a

1 second sampling bag. A suppty of Span Gas of the desired

compound and concentration must be obtained for calibration.
Observe proper handling techniques for all gases.

| 1sobutylene at 100 ppm in air is recommended as Span Gas.

To calibrate the instrument use the Calibration Kit (Photovac Part
No. 390033) as follows:

1. Connect the supplied requiator to the Span.Gas cylinder.
Hand tighten the fittings.

2 Open the valve on the gas bag by turning the vaive stem
fully counterciockwise.

3 Attach the gas bag adapter nut to the reguiator. Hand
tighten the fittings.

4, Turn theregulator knob counterciockwise about hait a turn
to stant the tiow ot gas. ‘

5. Fill the gas bag about hatt full and then close the reguiator
fully clockwise to tum off the flow ot gas.

6. Disconnect the bag from the adapter and empty it. Flush
the bag a few times with tha Span Gas and then fill it.

7. Close the gas bag by tuming the vaive clockwise.

8. Press SETUP and selsact the desired Cal Memory with the
amrow keys and press ENTER. Press EXIT to leave Setup.

9. Press CAL and expose MicroTIP to Zero Gas. Press
ENTER and-MicroTIP sets its zero point.

10. MicroTiP then asks for the Span Gas concentration. Enter
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|ENTER to Print
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\he known Span Gas concentration ang then connect the
Span Gas bag adapter to the iniet.

1. Prasg ENTER and MicroTIP sets:its response factor.

12 When MicroTIP’s dispiay reverts:to normal, MicraTIPis cali-
brated and ready for use. Remave the Span Gas bag from the
intet.

MicroTIP has 5 Cal Memories and can be calibrated with:5 different

span gases if desired. Only one Cal Memory can be used ata time.
Each memory stores a different zero point and response factor. To

program the Cal Memories:

1. Press SETUP and select the desired Cal Memory (1 1o 5) with
the arrow keys.

2. Exit from Setup and press the CAL key.

3. Follow the displayed calibration instructions. Whaen the cali-
pration is compieted it is automatically stored in the selected

Cal Memory.

Whaenever the instrument is calibrated. MicroTIP updates the selected
Cal Memary. The instrument should be calibrated once a day.

MicroTIP can aiso be used as a high sensitivity leak detector. When
High Sensitivity is selected in Setup, only Zero Gas is required for
calibration. MicroTIP does not read directly in ppm.but shows a
reading proportional to the concentration of ionizable gases and
vapors in the sample. During calibration in High Sensitivity MicroTIP
does not ask for Span Gas but automatically sets itself to the max-
mum response factor.

O
2.13 PRINT

MicroTIP is compatible with Epson FX-80*type serial dot matrix
printers. The printer must be set to 8 data bits and 1 stop bit to.com-
municate with MicroTIP. Refer 10 the printer user's manual for more

information.
To print recorded data:

1. Use the printer cable and suitable adapter (Photovac Part No.
395008) to connect the MicroTIP 1/O connector 10 the printer.

2. Press the PRINT key and then the ¢ key to salect the desired
setup options. :
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, 3. MicraTIP will ask for the numoer of the start ana stoo

? start ot Event ? |
i w‘ H

Stop with Event?
028 .

‘Boud rote 7} ¢
9400

Perity ? t
Hone

Printing nou,

plogee wait...

Events. Enterthe desired values ana press ENTER.

4. Enter the baud rate and parity. These vaiues are specific-to
the type of printer being used. Again, refer to the printer
user's manual for more information.

When the setup is correct, ensure the printer is an line and press

ENTER. MicroTIP will tormat the selected data and caleuiate an

averaging interval so that-all Events:between the selected start

and stop:Events will fit on one page. The following information:is

printed:

a. The number of readings in an interval and the
length of the interval are printed at the top of the
page.

In Figure 3 there are 14 readings in an interval and
theinterval is 210 seconds long. MicroTIP always
stores ona set-of readings (Min, Avg and Max)
each 1S5 seconds.

b. The interval start time.

c. The lowest Event number in the interval, only if the
Event number has changed.

d. The highest priority status of the interval.

e. Space for the user to add Notes to the report.
Notes couid include identification of particular
sampies or sampiing location based on Event
numbers.

Whils the information is being printed, the dispiay shows that
printing is in progress. The keypad will not accspt commands
until the present print job has been completed.

In order to print all information between two Events. the averaging
interval should be one reading or 15 seconds. The start and stop
Events can be adjusted to obtain this averaging intarval.

Pressing EXIT during printing stops the job and the display revens
to normal.
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Figure 3 Printed Output

v
2.16 GRAPH

Pressing the GRAPH key also prints the recorded data but in graphi-
cal format. See Figure 4. The same printer and MicroTIP setup must
be selected as for tha Print command. in addition, set the range of
the graph using the SETUP Key .

When the setup is cormrect, ensura the printer is on fine and press
ENTER. MicroTIP will format the selected data and calculate-an
averaging interval so that all Events between the selected start and
stop points wili be graphed and so that the graph is kept on a single

page.
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Figure 4 Graphed Output

- The following information is printed with GRAPH:

a. Tr.e number of readings in an interval and the
length of the interval is printed at the top of the
page. In Figure 4 there are 2 readings in an interval
and the interval is 30 seconds long.

b. Timo is printed once every 16 intervals. This time
witl bo tho start ima of the next 16 intervals.

c. The lowest Event number of the 16 intervals is
printed. only if it has changed from the previous set
of 16 intervals. .

d. The highest priority status ot the 16 intervals is

While the information is being printed, the display shows that
printing is in progress. Tho koyped will not accept commands
until the present print job has baen compieted. '

Prassing EXIT during printing stops the job and the display revers
to normal.
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Chapter 3 Accessories and Other Devices

O
3.1 COMPUTER

MicroTIP will send information stored in its datalogger to either a
printer or to a computer. The computer must be set up 10 emulate a
terminal. Connect the computer’s serial port to MicroTIP's |/O con-
nector using the printer cable and a suitable adapter (Photovac Part
No. 395006). The computer must be set to 8 data bits and 1 stop bit
for communication. Use the PRINT key , not the GRAPH Key. See

Section 2.15. o

I
3.2 CHART RECORDER

MicroTIP’s output can be displayed as a 0-1V analog voitageon a
chart racorder in real time. Set the chart recordar to 1V full scale and
connect it to MicroTIP's | /O connector using the analog output cable
(Photovac Part No. 395008). The concentration range of the analog
output signal is selectad with the SETUP key, ana can be 0-20, 0-200.

or 0-2000 ppm:full-scale.

e —rprvrrd
3.3 HEADPHONES

Connection and operation of the headphones (Photovac Part No.
395004) is described in Section 2.11.

e
3.4 SAMPLE BAG

MicroTIP Is equipped with a sampie cutiet fitting (See Figure 1) from
which samples may be collected for further analysis. Connecta
sampie bag to the fitting with a short length of 1/8° Ingide diameter
flaxdble tubing.

Nate: Readings may fluctuate due to changes in-detector flowrate as
the sample bag is filing. The bag contents will not perfectly
represent the sample. Ozone produced by MicroTIP's datec-
tor will be present, and sample composition may have been
altered by passage through MicroTIP's sampling pump.

e rrrrrwv-i
3.5 THREE-METER (9.8FT) SAMPLE LINE

For remote sampling, connect.the 3m sampte line (Photovac Part:No.
3900086) to MicroTIP's sampie iniet in place of the 17¢m sample probe
supplied.
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3.6 SHOULDER STRAP

Snap one end of the shouider strap to the steer shoulder strap:
connector bail above MicroTIP's |/O connector. Snap the other
and to one of the shoulder strap connectors peside the display.
See Figure 1. Connection point is selectable for right or feft
handed operation. Adjust the shouider paa and strap iength for

comfort.

Maintenance Notice

Routine maintenance of MicroTIP requires the removal of
the detector housing to access the detector UViamp. This
is outlined in Section 4.2. Removal of detector housing
may result in the lamp holder becoming loose. Before
replacing the detector housing ensure the lamp holderis
securely connected to MicroTIP. Finger-tighten only. Over-
tightening may resuit in damage to the lamp holder.

Part No. 600730
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Chapter 4 Routine Maintenance

T
4.1 BATTERY CHARGING

When the display status reads ‘LoBat’, the MicroTiP battery pack
requires recharging. A fully charged battery powers MicroTIiP for 6
hours. If the instrument is to be used for more than € hours, carry a
gpare battery pack. When the first one has been discharged, replace
it with the spare. Upon return from field work, recharge both battery
packs as outlined in Section 1.2. Two chargers are required 10 do this

ovemight.
The charger automatically charges at a high charge rate until the

battery is fully charged and then maintains the full charge with-a iow
. continuous charge rate indefinitely so there is no danger of over-

charging.

= e rverrer-dlD
| 4.2 LAMP WINDOW CLEANING

During the course of normal operation a film builds up on the window
of the detector ultraviclet lamp. The rate at which the film devetops
depends ori the type and concentration of the gases and vapors
being sampied and resuits from the uitraviolet light intaracting with
them. As a guide, clean the window every 24 hours of operation. To

clean the lamp window:
11. Ensure the instrument is turned-oft.

2. Hold the black detector housing in one hand and unscrew it
from the body of MicroTiP. See Figure 1. Remove the hous-
ing, being caretul not to lose the o-ring seal on top af the
photoionization dstactor. The detector celi, lamp holder, and
HF driver circuit board are now exposed.

3. Unptug the red and yellow wires from the HF driver circuit
board.
4, Hold the lamp holder in one hand so it will not rotate and

caretully unscrew the detector cell with the red and yeilow
wires attached. Do nat touch the fine wire mesh inside the
detactor cell. Any dust or dirt in the detector cell can be
biown out with a gentie jet of compressed air.

5. Leaving the lamp spring in place, remove the lamp trom the
lamp holder.

6. Torunovomaﬁun.gemlyrubmewmdowofmumnpwima
lint free tissue moistaned with methanol.
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7. Allow the window to dry and then. without touching the

window. repiace thedamp in the lamp notder.

8. Replace the detector ceil squarely on the lamp holder and

. ansure the.o-ring.seal ia in position. Finger tighten onty.

9. Plug the yellow wire onto the goid pin and the red wire
onto the gilver pin on.the HF driver circuit board.

10. Replacs the detector housing and tighten by hand.
11. Oncs calibrated, MicroTiP Is ready for operation.

e ey
4.3 REPLACING THE DETECTOR UV LAMP

it.the lamp will not light then it requires replacement:

. Remove the iamp as outlined in Section 4.2.

2. Remove the tamp spring from the {amp holder and replace
it with the new iamp sSpring.

3. Without touching the.window of the.new lamp carefully
piace it in the lamp hoider.

4, Replace the detector cell and the detector housing as
outlined in Section 4.2.

5. Once calibrated, MicraTiP Is ready for operation.

(A
4.4 REPLACING THE FILTER CARTRIDGE

MicroTIP is equipped with a dust filter to reduce detector contami-
nation. As the filter coliects dust, MicroTIP"s inlet flow rate and
sensitivity decrease. Repiace the filter every 240 hours ot opsera-
tion, or mors frequently if MicroTIP is used in a dusty environ-
ment. To repiace the filter:

'1 . Tum the instrument off.

2. Hold the filter housing near the detector housing with a
9/18° wrench.

3. Unscrew the top of the filter housing with anather 9/16°
: wranch. Be careful not to tose the metal sealing washer.

4. Remvemespﬁngmdmandmtaﬂmﬂnm.open
end first.
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S. Aeplacs the filter spring and the fiter housing. Tighten the top
nut while-hoiding the bottom one-stationary with the wrencn.
8. Once calibrated, MicréTlP is reaay for operation.

Replace the sample pump every 5000 hours of operation.

11 Tumn the instrument off and remove the battery pack so the

instrument is easy to manipuiate.

2. Tum MicroTIP upside down and remove the 4 screws securing
the handie to the control housing. Then remove the two
screws in the.handle flare.

3. Carefully lift the handle away from the control housing. The

two parts.remain connected by the set of wires from the |/0
connector. Locate the red sample pump mounted on the
power supply board. See Figure 5.

Analog Motherpoarc Keypad Lco

3oara \

&

]
Pump Pump 7 H
© Qut Plump
n

Powg; uf:ooly Seaf.;n S"c‘roews

Figure 5
Control Housing Showing Pump

4. Disconnect the 2-pin pump connector from the power supply
‘board.

S. Remove the two screws securing the pump bracket to the
cireuit board. Gently pull the pump out about 1/2" (1 cm) and

remove the two pieces ol clear tubing from the pump.
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6 Caonnect the clear tubing to the new pump.

7. Slide the pump into the.proper position ana secure it with
two screws.

8. Re-connect the 2-pin connector from tha pump to the
power supply board.

'8, L position the handie over the control housing and
repiace the 8ix sCrows from the bottom of the handie and
the handle fiare.

10. Snap the battery pack inta place.
11.  Onca calibrated, MicroTIP is ready for operation.
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5.1 IF MICROTIP DRAWS IN LIQUID

Chapter 5 Troubleshooting

MicroTIP accepts only gas-and vapor samptes. Aspirating aliquid

may resuilt in damage to the lamp and the pump. If- water is drawn.n,

the affected parts of tha instrument may be cleaned and dried. Con-

tact Photovac Service it another liquid is aspirated.

1. Before taking the instrument apart allow the MicroTIP to run,
until no more liquid comes out of tha sample outlet fitting
below the detector housing. This will clean out the pump.

2. Tumn the instrument off. Remove the detector cali and lamp as
outlined in Section 4.2.

See Section 4.2.

4, Clean the detector cell in distilled water, preferably in an
ultrasonic cleaner.

NOTE: DO NOT touch the fine wire mesh in the getector cell ang DO

NOT use solvents as they will degrade the detactor cell.
Ory the detector ceit overnight at §0°C (125°F).

Ory the inside of the lamp holder.

Remove the filter cartridge as in Section 4.4.

Ory the inside of the filter holder.

© @ N @ o

Install a new filter canridge and re-assembie the filter housing.

10.  Once calibrated, MicroTIP is ready for operation.

5.2 INSTRUMENT STATUS AND'FAULT DISPLAYS

The instrument status appears at the feft of the upper line of the
display and on the PRINT and GRAPH outputs. Each status has a
priority assigned to it. if more than ona status is in effect. then the

stawawiththahignutpﬂomybdbdayedunﬁltheeonﬂuonis
corrected or until the option is turned off.

When the bar graph display or the GRAPH output is selected. the
instrument status is reduced 0 a cne-letter code.

3. Ory the lamp with a clean lint frea tissue and clean the window.
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The following table summarizes the.instrument status:
Status CodePriority Description
Fauit F 1 One of 3 faulits is occurring
Preag TUTOR for details.
Qver o 2 Detected concentration exceeds 9999
) on the display.
Alarm A 3 Detected concentration exceeds the
get alarm level. .
Cal c 4 Wil never be observed on the
dispiay during normal operation.as
vanious calibration prompt messages are
displayed while MicroTIP is calibrating. it
the instrumaent is tumed off when it is
catibratiing Cal will appear on the display
when MicroTIP.is tumed on again
indicating the last calibration was
incompiete. Cal status is also shown on
printed or graphed output.
LoBat L 5 Battery pack power is low. Recharge
or repiace pack.
‘Play P 6 The instrument is playing back
previously recorded data.
HiSens H 7 High Sensitivity operation.
Ready AR 8 Normmal operation.
Table 2 Instrument Status

When the Fault status is displayed, MicroTIP’s operation is.com-
promised. Pressthe TUTOR key for a two-line description of the
fault. Refer to the following table for corrective action:

Fault Description ProBable Causes Correctiva Action
Detector light Defective detector  Repiace the light
‘Intensity is low light source. source. See Section
43.
Pogr connection Check the wire
between lamp joining lamp holder
hoider and driver to driver circuit
circuit board. board. See Section
42
Table 3 Fauit Analysis
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FaultDescription Probable Causes  Correcuve Action
'Signal fromzero  Contamination of  Clean or repiace
gas is too high sample probe or probe. Replace’
. fittings before inlet filter. See
detector. Section 4.4. _
Span and Zero Ensure clean gas is
gases mixed up. used to zero
MicroTIP.
Contamination in Clean detector.
detector. Sea Section 4.1.
Detector field Contamination in Claan detector.
voitage is iow detactor. See Section 4.1.
Short circuit in Remove detector.
detector. - Ensure resistance
between red and
yellow wires exceeds
10 megonms.
Internal fault Contact Photovac
in electronics Service.

Tabie 3 continued
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Chapter 6 Technical Description

S
6.1 OVERVIEW

MicroTiP is a-microprocessor controlled instrument tor measuring
the presence of ionizable chemicals in air at ppm feveis. The
block diagram in Figure 6 shows the main components of
MicroTIP. The microprocessor controis the components of the
instrument and interprets and records the signal generated by the
photoionization detector (PID). Recorded data and setup informa-
tion entered into the mMicroprocessor's memory are retained when

MicroTIP is turned off. :

somme — ] Inlet l__.. Photoionizotion e cimaln
" —‘>F“‘£ |——> Detector Pump=)

A

|

) Microproceasor

a

Keypad ‘
o Display &
Su:;l?;s { 1/0 Cennector |

Figure 6 Block Diagram

A pump continuously pulls the air under test through MicroTiP’s
PID. The PID converts the concentration of ionizable chemicals in
a sampie into an electrical signal. The microprocessor subtracts
any background from the signal and multiplies this signat by a
response factor previousty obtained by calibrating with a standard
gas of known concentration. This concentratioh appears on
MicroTIP’s display and, depending on the values entered through
MicroTIP's keypad, an alarm message may ba displayed or an

audio signail may be heard.

MicroTIP can detect thousands of different types of-airbome
gases and vapors and its response depends on the type as well
as the concentration. MicroTiP does not distinguish one type of
chemical from another, but dispiays a number indicating the totat
concentration of all ionizable chemicals in the sampis.
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A standard of isobutylene at a known concentration may be used for
determining the response factor. if MicroTIP is calibrated with isoou:

tytlene. it qisplays concentrations In units equivalent 1o ppm.of-isobu-
tylene. if isobutylene were the only ionizable chemical in the sampte.

| then MicroTIP wouid display ils concentration directly.

MicroTIP responds more orless readily to other chemicais than it

| does to iscbutytens. Becausaithasa medium response to isobuty-

lens, this gas has been chosen as a reliable means of reporting an
average concentration of total ionizables present.

For special applications. gases other than isobutylene can be used to
calibrate MicroTIP.

-
6.2 PHOTOIONIZATION DETECTOR

MlcroTlP's PID is shown in Figure 7. The PID measures the concen-
tration of ionizable chemicais in the gas stream from the sample inlet
and producas an electrical signal for the microprocessor. -

‘ Lomp Power )
Supply -]
3

Antenna Wire

Uv Lamp
Lamp Holder Ortver Circuit |
(Microorocessor i
uv Lamp
| Light Sensor t—

Detector Cell

Electrometer

TimAa \
/ Gas out
Gog In from .
Sample Inlet through Pumo

Figure 7 Photoionization Detector

An ultraviolet (UV) lamp generates ghotons which ionize specific

| motecuies in the gas stream. The penmanent air gasas, argon,

carbon dioxide, nitrogen, oxygen, water vapor etc., require a rela-
tively high enargy for ionization, and are not tonized by the UV pho-
tons. ‘Many of the chemicais considered paliutants, including most
hydrecarbons, are ionized. ‘
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The gas stream is directed into the PID througn a smali. pon at the
center of the tamp window and througn a senes.of larger pons
around the perimeter of the lamp window. This bypass arrange-
ment permits a high sampte flowrate and short response tume.
while minimizing contamination of the lamp window.

The ionized molecules in the detector cell are subjected to a con-
tinuous electric field between the repeiier electrode and the
collector electrade. The-lons move in the electric fleld, generating
a current which is proportional to-the concentration of the ionized
molecules in the detector cail. An electrometer circuit converts
the current to a voltage which is then fed.to the microprocassor.

The UV lamp is operated by a lamp driver circuit which delivers

high frequency energy to the jamp through an antenna wrapped
around the lamp hotder. The lamp driver power supply is con-
trolled by the microprocessor based on a teedback signal from
the light sensor.

S
6.3 CALIBRATION AND RECORDING

Periodic calibration is required to compensate for PID output
changes due to inlet filter restriction, lamp window cleanliness.
sample pump wear and other factors.

During calibration, MicroTIF's PID Is first exposed to zero gas. A
small signal is generated, and this zero signal is stored by the
micToprocassor.

In High Sensitivity operation, the microprocessor subtracts the
zero signal from tha PID signal; and muitipiies the difference by
1000. This number is then dispiayed.

When one of the 5 Cal Memories is selected. MicroTIP's PID is
next exposed to span gas. This span signal is stored. The micro-
processor subtracts the zero signal from the span signal and
divides the difference by the user-entered span gas concentration.
The resulting response factor is stored in the selected Cal Mem-
ory with the zero signal. in operation, the microprocassor first
subtracts the zero signal from the PID signal, then muttiplies the
differencs by the responsa factor. This number ig then displayed.

The microprocessor accumuiates ail readings over a 15 second
interval-and determines the minimum, average and maximum
readings. It stores these numbers along with the highest priority
instrument status and the most recent ime, data and Event
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number which occurred during the 15 second interval. MicraTiP
automatically racoras these resuits for 12 hours:ot operation.

These recorded data can now be played-back on MicroTiP's display.
The dispiay is identical to the numeric or graphic display, but the
instrument status is ‘Play" indicating that recorded data. notreal-time
data, are being.displayed. During:piayback MicroTIP continues to
analyze and record new data.

Recorded data can aiso be printed as either-a table or a graph. Data
are automatically averaged to fit on one 8 1/2° x 11° page; the averag-
ing interval ang number of readings averaged are shown at the top of

the page.

Note: For each averaging.interval. MicroT!P prints the-minimum of.all
the minima, the average of all the averages and the maximum
-of all the maxima.
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| Chapter 7 Specifications
Size: 16.8° (43cm) long, 3.75° (9.5 '
’ cm) wide, 5.75° (14.6 cm) high

Weight: 6 Ibs (2.8 kg)

Datector: Photoionization, bypasé type,
with 10.6 eV HF-excited
electrodelaess discharge tube

Keypad: 16 key silicone with tactile
feedback

Display: 2 line, 16 character dot matrix,
liquid crystal with adjustable
bagcidighting, for alphanumeric:
or bar graph readout

Charge/Discharge Time: 8 hours/8 hours

Battery Charger: Automatically charges and
maintains full charge in battery
pack

Datalogging Memory: 28k

Chart Recorder Output: 0-1V full scale

Serial Output: RS232 (300-19200) with odd,
gven or no parity; for tabular
and graphic printouts

Audio output: Continuous concentration-
moduiated tone or tone on
alarmn only

inlet Connection: 1/8° stainless steel
compression fitting

Inlet Filter: Repiaceable stainless steet, 2
micromsters

Inlet Flowrate: Exceeds S00 mL/min.

Qutiet Connection: 1/8° stainiess steel barb fitting

Staintess steel, Teflon |, Viton

Operating Condenu'aﬁon Range: 0.1 to 2000 ppm isobutylene
equivalent
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Chapter 8 Warranty

MicroTIP is warranted for one year trom aefects in materiais ana
workmanship.

Photovac incorparated warrants that its manutactured products

free from detects in materials and workmanship for a period of one (1)
year from the date of receipt by the Customer. This Warranty applies

_to proper use of the equipment by the customer and may be voided

if, In the opinion of Photovac incorporated. the product has been
abused or treated in a negligent manner so as to cause damage or
failure. Negtigent use inctudes, but is not limited to, exposure of the
internal parts-of the equipment to water. Damage causad thereby is
expressly excluded from this Warranty. :

When Photovag is made aware of a problem in MicroTiP which would

be eligible for remedy under Warranty, it will issue a Return Authoriza-
tion Number to the Customer. No retumn will be accepted uniass such

" authorization has been obtained.

if upon receipt of the equipment Photovac determines that repairs
should be done under Warranty, Photovac’'s sole liability shati be for
labor ana materiais necessary to put the equipment into proper ofaer
and return this to tha Customer as promptly as possible. Photovac is
in no way responsible for any inconvenience or loss, consequential or
incidental, caused to the Customer as a result of the equipment being

out of commission.

The Customer is responsible for shipping and insurance to the desig-
nated Photovac Service/Repair facility.

InUSA in Canada

Photovac international Photovac incorporated
Incorporated

741 Park Avenue 105 Doncaster Avenue
Huntington, New York Thomill, Ontario
11743 L3T 1L6
(516)351-5994 (416)881-8225

Outside USA and Canada: Contact the the Photovai: representative in
your area.

Note: MicroTIP doas not.carry an intrinsic Satety Rating at this time
and should not be operated in-a Hazardous Location in which

combustible mixtures may be present.

(except Detector Light Sources which carry specific warranties) will be -
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Antenna Wire 25
Aspiration of Liquid 21
AUDIO Key 4,8,9
Audio
Output 7,28
Volume 8
Average Concentration 3,9
Averaging Interval 12, 13, 14, 27

8

Backlighting S

Bar Graph
Display 7
Range 5

Batt 5

BATT Key 4,5

Battery
Charger 1, 17,28
Charging 1, 17
Pack 1,19
Baud Rate 12 :
Bypass Arrangement 25,

c
Cable, Printer 11
CAL Key 4, 10
Cal
Memory 8, 10, 26
Status 22

_ Calibration 10, 24, 26

Kit 10
Chart Recorder 15
Output 28
Cleaning
Lamp Window 17
MicroTiP 21
CLEAR Key 6
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Index
A Collector Electroas 26
Adapter, Gas Bag 10 Computer 15
Alarm 8 Computer Setup 15
ALARM Key 4,8 Concentration
Alarm Status 22 Range 28
Average 3,9
Board 19 Maximum 3,9
Output 7, 15 Minimum 3,9

Controil Housing 19

D

Oata, Overwritten 7, 9
Datalogging Memory 3, 4, 28
Date 3.8

Deep Discharging 6
Detected Concentration 3

Detector
Cell 17,21, 25,
Housing 1,17

Photoionization 24, 25,28

UV Lamp, Replacing 18
Direction, Playback 9
DISPLAY Key 4,9
Display 1,5,28

Options 5

8ar Graph 7

Fault 21

Normai 3

Numerical 5
Dot Matrix Printer 11

E
Electrical Signal 24
Electrometer 25
ENTER Key 4,5
EVENT Key 4,6,7,9
Event 6

Counter 8

Number 3,6, 12,26

Bd 7
. EXITKey 4,7,12,14
E

Fault
Description 22
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H

Handle Flare 1, 19

Headphones 8, 15

HF Driver Circuit Board 17

High Sensitivity
Calibration 11
Oparation 11,268

Higens Status 22

}
1/O Connector 1,8, 11,15
Iniet Filter 28
See also Filter Cartridge
Intet
Connection 28
Flowrate 28
instrument Status 3. 9, 21

Interval, Averaging 12, 13, 14,27

lonizable
Chemicals 24
Gases 3, 24
Vapors 3, 24

Isobutytene 25

K

Keypad. 1. 4, 13, 14,19, 24,28
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Display 21 L
. Status 22 ~ Lamp Holder 17. 18,21, 25,
Filter Cartridge 1, 2! Lamp Power Supply 25
Replacing 18 Lamp Spring 17
Housing 1, 18 Lamp Window 26
Filter Spring 18 Cleaning 17
Flowrate, inlet 28 LCD 19
Freeze, Playback 9 UGHT Key 4
Light 5
G Sensor 28
Gas Bag 10 LoBat 5, 17
Adapter 10 Status 22
‘Span 10.26 M
Zero 10,26 MAX Key 4,6
Gases, ionizable 3 Max 6
GRAPHKey 4, 13 Register 6
Graph 13 Maximum Concentration 3, S
| Output 7,14, 21 Memory
‘1 Graphical Form 3, 13 Cal 8,10,26
Datalogging 3, 4,28
Methanot 17

Microprocessor 24. 25
MicroTIP, Cleaning 21
Mintmum Concentration 3, 9
Matherboard 19

N

Normai Display 3.5,6.7.8,9,
Notes 12

Numericai Display 5

0
Options
Display §
Print 11
Qutiet Connection 28

Qutput
7

Ansicg
Augio 7,28
Chart Recorder 28
Graph 21, 14
Primt 21, 13
Serial 28
Over Status 22
OverwittenData 7.9

Ozons 15
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P S
Parity 12 : Sample
Photoionization Detector 24, 25, 8ag 15
28 Iniet 1
PLAY Key 4,9 Line (3 metres) 15
Play 9 QOutlet 1, 1S
© Status 22,27 Probe; 17 cm.
Serial Output 28
Diraction 9 Service 29
Freezs 9 SETUP Key 4,7, 11
Speed 9 Setup 7. 11
Power Supply Board 19 Computer 15
Power Switch 1,3 Printer 11
PRINT Key 4, 11 Shoulder Strap 1, 16
Print Size 28
Options 11
Qutput 21, 13 Gas 4,10,11,23
Printer Signal 26
Cable 11 Speed, Playback 9
Setup 11
Priority 9, 14 T
Pump 21,24 Tabular Form 3
Bracket 19 Terminal Emutation 15
Connector 19 Time 3,8
Pumpin 19 TUTOR Key 4, 22
Pump Qut 19 Tutorial 4
Replacing 19
u
R Ultraviolet Lamp 25
Range
Bar Graph 5 v
Concentration 28 Vapaors, lonizable 3, 10, 11, 17,
Ready Status 22 21,24,25

Recharging, Battery 1, 4, 5,
Recording 6,9, 26
Regutator 10
Release Button 1
Repaliler Electrode 26
Replacing
Detector UV Lamp 18
Filter Cartridge 18
Pump 19
Response Factor 11, 24,28
Retumn Authorization Number 29

Voltage Selector Switch 1
Volume, Audic 8




OPERATING INSTRUCTIONS

1. Slide back eiectrode compariment lo release pH and
conductivity eiectrodes.

| AP TEpidy Blectroghs in either the 90 or 180 degree

measurement position.

3. Energize by depressing the On/Off switch once.

4. Immerse electrodes into solution to be measured. For
proper operation. immerse electrodes ‘2 their fength.

5. When energizeq, the LCD enunciator will indicate which
parameter is being measured. E:G. pH; PPM (uS), or PPM
(-5} X10. Only the 200K range utilizes the X10 enunciator.
20K and 2K are direct readings. Note selection sequence
in #7. Overrange conductivity is indicated by a 1. Proceed
1o higher range for reading.

6. Agitate electrodes briefly and observe the reading.

7. For eacn range change desired. depress the pH/PPM (uS)
switch once. This unit utilizes 3.ranges of conductivity. The
range sequence is: pH-200K-20K-2K.

8. Rinse electrodes thoroughly and repiace pH storage cap -
before returning 1o storage compartment.

CALIBRATION INSTRUCTIONS

!

e

Your instrument has been pre-calibrated prior to shipment.
Calibration should be performed.perioaically with fresh pH
bufters and known conductivity soiutions.

pH MODE

1. Rinse the pH probe in distilled water.

2. Insert in a-fresh #7 buffer solution.

3. Slide back the battery companment cover to the first stop
exposing the adjustment pots.

4. Adjust the CAL pot untii the display reaas 7.00.

5. Remove probes. rinse and insen in a #4 or 10 buffer
solution.

6. Adljust the SLOPE pot until the display reads the correct
value.

CONDUCTIVITY MODE

1. Rinse probes thoroughly by agitating in pure water.

2. Wipa oft conauctivity probe and allow to dry.

3. Once ary. conauctivity should read 0 in air.

4. Adjust ZERO pot if reading is incorrect.

5. Immerse sensor in known conductivity solution. Adjust
SPAN pot to desired conductivity value.

6. Only a single point calibration in the 2K range is required
to stanaardize. However, if unit is to be useq primarily in
higher ranges. it is recommendsd that the singie point
calibration be performed near point of use for best

- resolution.
7. Rinse probes and return to storage compartment.

HELPFUL HINTS

1. Electrodes should be rinsed thorougnly-after each test.
2. Be sure to replace the protective pH cap after each use.

_3. Fill the cap with a small amount of pH 4 butfer or tap

water.

4. If the conductivity probe does not zero, it may indicate
dried solids on the sensor. Clean with a.mild detergent
solution.

5. For best results, calibrate pH with a buffer that is within 3
pH units of the test sample.

6. Choose a conductivity calibration solution that is near the
samples to be measured.

7. Remove the battery when the instrument will be stored for
a long period..

METER

@ngug pH/3 RGE. CONDUCT;'VITY

1. Vinyl storage cap

1Ol

2. pH electrode

3. Conductivity electrode

4. *Do not immerse below
electrode caps

5. Elactrode pivot hinge

6. LCD display and enunciators:

pH
PPM (uS)
X 10
Lo Bat r_
7. On/Oft switch ors [prre
T

8. pH/PPM (uS) switch

9. Conductivity adjustmen"@
potentiometers: Zero
Span

10. pH adjustment  Cals
potentiometers:  Slope

1T Battery compartment

12. 9V transistor battery -

13. Sliding electrode storage
compartment (not shown)

.

/

{3 Baitery comparnment door

l
e

~






